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LOI NOI DAU 


Trong han mii’d'i ndm qua, rung vdi chinh such doi mdi eua Dang vd Nhd nude, xay 
dung nen mong eong trinh del co su phut men niqnh me ve moi mat. Nhieu t ong nghe mai 
trong xay dung mong eoe da duoe dp dung a nude ta nhu : t oe ong dudng kinh Idn, t oe 
khoan nhoi, t oe ep, t oe vat lieu rdi... Khi mot t ong nghe xay dung mong t oe nidi duae dp 
dung, thi nhilng yen edit mdi ve tri thue, kinh nghiem eua cue khan til khdo sat, thiet ke, thi 
eong va ddnh gid ehdt luang suit thi cong se duae dot ra. 

Cuon sdeh nay de cap den cue eong nghe mdi ddnh gid ehdt luang mong coc sau khi 
thi eong xong. Do day Id nhilng t ong nghe mdi nen ehUa t o nhieu tdi lieu nude ngodi de 
tham khdo, ehUa t o nhieu kinh nghiem duae tong ket, ddnh gid eong ho a trong nude. Ban 
than tde gid mac du da eo gang rat nhieu de tap hop ede tdi lieu a Viet Nam trong ede ndm 
gdn day, dd trao doi vdi ede dong nghiep, nhung van edn rat nhieu van de eluta de cap 
duae het trong cuon sdeh nhd nay. Mong ede dong nghiep vd ede ban doe gid eoi day Id su 
eo gang ban ddu ve tap hap vd eung cap mot so thong tin edn thief trong Iwh vUe t/udn li 
vd ddnh gid ehdt luang mong t oe, mot Imh vi/e rdf quan trong trong xay dung eong truth. 

Cuon sdeh gom 7 ehuong, 2 phu lue vd phan tdi lieu tham khdo. Co 5 eong nghe mai 
duae gidi thieu tuang doi day du Id : Sieu dm truyen qua ong, thu dong bien dang nhd, thu 
dong bien dang Ian, thu fm/i dong Stutnamic vd thu tinh hop Osterberg. Mot so cong nghe 
duae gidi thieu khdi qubit nhu: thu t oe eo gdn thiet bi, thu bang rung trd khdng co hoe. 
Vice Ilia chon nhu vdy xudt phat fit ede ddnh gid ve nine do pho bien vd mile do tin edy eua 
chinh ede eong nghe dd. 


Trong ede eong nghe duae gidi thieu chi eon eong nghe thu tinh dong (Statnamie) Id 
ehUa duae dp dung a Viet Nam, nhung theo su ddnh gid cua tde gid, elide chan trong tuang 
lai gdn se duae su dung trong nude do nhilng Uu diem eua no ve kinh te vd ki thuat. 

Cuon sdeh eung khdng de t ap den eong nghe gamma de ddnh gid mat do be tong t oe 
khoan nhoi do ede hqn eheeua no ve do an toon vd be day be tong do duae, mac du day Id 
phuang phdp duae dp dung ddu tien (ddu nhilng ndm 90) trong xay dung eoe khoan nhoi 
dudng kinh Idn (edu Viet Tri). 


Doi vdi moi eong nghe, tde gid dd eo gang trinh bay day du ede noi dung gom; nguyen 
II, ea sd li rhuyet, thiet bi, trinh tu fhi/e hien, noi dung bdo edo vd phuang phdp gidi thieh 
so lieu de ddnh gid ehdt luang mong eoe. Dong thdi eung diia vdo ede trudng hop thue te, 
nhdt la ede thue tedViet Nam, degiiip eho ngudi doe eo ede thong tin edn thiet. 


Tde gid xin chan tlihnh earn an ede dong nghiep thiioe Vien Khoa hoe eong nghe GTVT 
dd giiip da nhieu de thue hien mot sd eong nghe mdi trong thue te xay dung vd rung cap 
ede so lieu thi nghiem hien trudng dua vdo noi dung sdeh. 



Churong 1 

CHAT Ll/ONG MONO COC 


. DAT VAN DE 

Chat luong mong coc ciing gioug nlnr chat I iron g cac bo phan cong trinh xay dung 
hr? la ket qua tong hop ciia qua trinh quail ly chat lirong tir khao sat, thiet ke va thi 
Png. Noi di. lg cuon sacli nay huring chu y ou vao qua trinh danh gia chat lupng mong 
pc sau khi da thi cong. Trong do. chi de cap den cac cong nghe nidi de danh gia chat 
rang mong coc trong giai doan thi cong va sau khi tin cong xong. Khai niem “cong 
ghe nidi” d day dirpc hieu la nhurng cong nghe ticn tien trcn the gidi da ap dung d mrdc 

trong nhung nam grin day va nhu'ng cong nghe theo dir bao se vao Viet Nam trong 
idi gian tdi. 

KHAI NIEM CHAT LUONG MONO COC 

Khi noi v6 chat lirong mong coc thirdng duqc quan niem la chat luong cua coc don, 
iac du nhom coc hay anh lurring cua dai cung rat quan trong nlurng khong phai la van 
5 duoc quan tarn ri day. 

Chat luong cua coc don gom itai noi dung clnnh ia : 

- Do nguyen ven ket can 

- Sue chin tai 

a) Do nguyen ven ket can 

La yeu cau de coc dam bao kha nang him viec nhu mot bo phan ket cau theo dung 
hi chu cua lhi6t ke. Cu the la coc du tie! dicn, vat lieu than coc co cac tfnh nang do 
hi theo thiet ke, khong nirt gay hay co cac khuyet tat anh huring den sir lam viec binh 
irong cua coc. De dinh lirong cac yen cau ncu trcn, trong thirc te thudng dung cac khai 
em sau : do dong nhat doi vdi coc be tong cot thep, trri kliang co hoc vdi cac coc bhng 
ai vat lieu khac nhu be tong, tlicp... 

DO dong nhat cua be tong than coc theo nguyen lac cua quy luat nghu nhien dupe 
ic dinh theo cong thuc : 



\ 


Trong do : 

x - Dai luong do tieu bieu cua phirong phap kiern tra. Neu dung phurong phap sieu am 
co v va S v ; neu dung phuong phap gamma ta sc co p va S r . 0 day v la van toe truyen 
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am trong be tong va p la mat do cua be tong. Cac dp lech quan phirong tirong ung 8 V va 
S p dupe xac dinh theo cong thuc sau : 



0-2; 


1 n 

x = -IXj (1-3' 

n i-i 

Trong trirong hop coc khoan nhoi, klii viec do dirac tien hanh theo dp sau cua cac 
ong dat doc than coc thi cac x, chmh la dai lirpng v, hoac p, do dirpe tai dp sau i cua car 
ong do. 

Theo quy pham Lien Xo cO, dp dong nhat la mot tieu chuSn chat lupng cong trinl 
hay ket cau be tong cot thep va dupe xep theo gia tri h n nhu sau : 


Bang 1.1. Danh gia chat lu'png dong nhat cua ket cau 
be tong cot thep theo GOST ,17624-87 


He so dong nhat, h 0 

Chat lupng dong nhAt 

> 0,9 

RA't tot 

0,7 f 0,9 

Tot 

0,55 + 0,70; ( H, - 0,595) 

_<0,53 

Dat yeu cAu 

Xau 


6 day : 

S 

C v = -^con goi la he so bien dong, theo quy pham Lien Xo cu thi C v = 13,3% tuon 
x 

ung vdi dat yeu cau, C v ~ 6% la muc tot va C v % 3 ^ 4% la mire rat tot. 

Khi sir dung cac phirong phap phan tich truyen song ung suat trong than coc de' dan 
gia chat lupng, nguoi ta dira tren khai niem tio khang co hpc. 

Trd khang co hoc Z la dai lupng dupe xac dinh theo bieu thirc sau: 

^ EA 

Z— (1- 

E - Mo dun dan hoi vat lieu than coc 

A - Dien tich tiet dien ngaiig than coc 

C - Toe dp truydn song ung suat doc than coc 

C la hdng so doi vdi m6i loai vat lieu than coc, co the’ do true tiep tung coc hoac t 
theo bang cho sSn. No cung chmh la toe dp fruydn song Am trong vat lieu than coc. 
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Theo ket qua phan tfch truyen song (hay con goi la phan tfch phucfng trinh song) co 
duqc str bien thien trd khang co hoc doc theo do sau. Trong ASTM ciia My dua ra tieu 
chuAn danh gia mure do khuyet tat than coc nhu sau : 

Goi (3 la he s 6 mdc do nguyen ven va dupe xac dinh theo cong thurc sau : 




2 , 

z 


(1-5) 


(j day : Z, - Trd khang co hoc cua coc tai tiet dien i 

Z - Trd khang co hoc theo thiet ke 


Bang 1.2. Dnnh gia chat lupng coc theo he so mure dp nguyen ven (3 

(ASTM- 1989) 


He so p 

Tinh trang coc 

1,0 

Nguyen ven 

0,8 - 1,0 

Khuyet tat r.he 

0,6 + 0,8 

Co khuyet tat 

Dadi 0,6 

GSy 


Cac phuerng phap thu dong bicn dang Idn PDA, thir dong bien dang nho PIT, rung trd 
khang co hoc ddu sir dung phirong phap va thang danh gia neu d tren de danh gia chat 
lupng coc. 

b) Site chiu tdi cua coc dan 

Day la thong so quan trong nhal doi vdi mol coc don sau khi thi cong xong. Neu yeu 
td do dong nha't la dam bao cho coc lam vice nhu mot ket cau nguyen ven de truydn luc 
tur cong trinh xuong ndn dat va dam bao tuoi tho cua coc trong moi trudng dat - nude - 
nude ngam, thi sue chiu tai chfnh la mure truyen tai ma coc do dam bao du'pe. 

Sue chiu tai cua coc don dupe xac dinh tuhai di£u kien : theo vat lieu va theo dat ndn. 


Neu tfnh theo vat lieu thi can cu vao ket qua danh gia do ddng nhat cua coc nhu da 
neu d muc trdn co the ke deii yeu td chat lupng vat lieu than coc vao trong tfnh toan 
theo cong thuc sau : 

Q = Qv,xK dn (1-6) 


(d day : 

Q - Sure chiu tai theo v$t lieu cua coc (cho phep hoac gidi han) 

Q v , - Sure chiu tai ciia vat lieu tfnh theo do ben vat lieu va kich thude hinh hoc thiet ke 

K dn - He so ddng nhat thu dupe trong cac thi nghiem danh gia dd ddng nhat (la h 0 
roac (3 nhu da ndu d tren) 
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Neu tfnh theo dat nen co the xac dinh iheo mot trong hai phuong phap : tfnh toai 
theo dat nen (bang nhung cong thirc ly thuyet - thirc nghiem khac nhau) hoac xac dinl 
bang thf nghiem. Trong pham vi ciia van de nghien am. a day chi de cap den site chii 
tai doc true dupe xac dinh bang thf nghiem. 

Hien nay, co ba nhom phirotig phap thf nghiem de xac dinh sue chiu tin doc iru; cu 
coc don : 

(a) Till nghiem tmh : 

• Nen tlnh truyen thong 

• TTti nghiem hop tai trong Ostcrbcrg 

• Thf nghiem coc co giin thiet bi 

(h) Thi nghiem dong : 

• Thu dong truyen thong va sir dung cac cong thirc dong truyen thdnj nh 
Gherxevanop, Hilay... 

• Thir dong bien dang Ion PDA, hay con goi la phan tich truyen song ring suat 

• Thir rung trb khang co hoc (MIMP-15) 

(c) Thi nghiem tmh dong Statnamic: 

Dat tai dong nhung phan tfeh sir lam vice ciia he coc - dat theo cac dac tni'n;. tin 
cua dat. 

Trong cac chuong sau sc <le cap chi tie! den cac cong nghe PDA, Osierbc-g \ 
Statnamic; se gioi thieu MIMP-Lx va coc co gan thiet bi. Cac cong nghe truyen hor 
nhu nen tlnh va nhom cac cong thirc dong se khong trinh bay vi da diro'c gio'ithic 
nhiau trong cac sach giao khoa va siich chiivcn de khac. 

Khi xac dinh su'c chin tai bang cac phirong pluip thi nghiem, mot van de raiqm 
trong la tieu chuan pha lioai hay cu the hon la dinh nglua (quy uo'c) ve trang ‘hii pi 
hoai cua coc de xac dinh sire chin tai gidi han ciia coc tren bicu do quail he tai tong 
chuyen vi ma cac thi nghiem tlui dupe. Trong thir tai tlnh truyen thong, mot piuor 
phap tin cay nhat va dupe dimg rong rai d tat ca cac nuo’c, thi cung da co nhici tit 
chuan pha hoai khac nhau nhu Davisson, Kondncr, Mazurkevich... hay cac tieu hu; 
trong quy pham ciia Canada. Lien Xo cu. Tiling Qude... Do moi tieu chuan ph; he 
phu hop vo'i mot quy trinh chat tai va dieu kien dat nen nhat dinh nen trong 'CX 
205:1998 “Tieu chuan thiet ke mdng coc" cung da dira ra mot so tieu chuan ph; he 
khac nhau de’ ngudi ky su lua chon. Cac cong nghe nidi thf nghiem sire chiu tai cm cc 
ngudi ta cung dimg nhung tieu chuan pha hoai khac nhau nhu : trong PDA sir d ant ti< 
chuan Davisson, trong Osterberg sir dung hai tieu chuan pha hoai khac nhau, dc; la 
cho sire chong mui gidi han va ma sat thanh ben gidi han ... Vi vay khi ap duig c 
phuong phap thf nghiem khac nhau, can phai nfim virng aic tieu chuAn pha hoai df dir 
dimg trong phuong phap do de sir dung phu hop vdi dieu kien lam vice ciia cpcdai 
nghien curu. 
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(1-7) 


Sure chiu tai cho phep cua coc don dupe xac dinh thco cong thurc sau : 



Q cf - Sure chiu tai cho phep cua coc do'n 

Q) gh - Sire chiu tai gidi han cua coc don hay she chiu tai img vdi diem pha hoai quy 
ude tren dubng quan he tai trong - chuyen vj. 

F m - He s6 an toan, phu thuoc vao nhieu yeu to nhir : coc, dat nen, tam quan trong 
cua c6ng trinh, phuong phap chiu tai... Thudng F., t co gia tri tir 1,5 4 - 3,0. 

Ngay tren mdt cong trinh cu the, khi Q g[l dtrpe xac dinh tir cac phuong phap thi 
nghiem khac nhau thi cung nen lay cac F at khde nhau. Tat nhien, nhung phuong phap 
thi nghiem co d6 tin cay cao, cac tieu chuan pha hoai lay thien ve an toan hon thi F at lay 
nho va nguqc lai. Neu thi nghiem trong giai doan so bo thi F al nen lay cao hon, neu 
trong giai doan thi cong dai tra, cong nghe da on dinh thi lay F a , nho hon. Viec quyet 
dinh trj so cu the cua F a! phu thuoc vao trinh do chuyen mon cua ky su tu van, yeu ce1u 
cua chu dau tu..., theo nguyen tac an toan cho mong coc voi chi phi xay dung tha'p nha't. 


3. QUAN LY CHAT LUONG MONG COC 


Ciong tac quan ly chat lucmg mong coc chu yeu dira vao nhung yeu c^u ky thuat da 
duoc de ra trong h6 so thiet ke va ho so mbi th<1u. Nha thfiu c^n soan thao m6t chuong 
:rinh chi tiet de dam bao cac yen can ky thuat do h6 so mdi thdu de ra kem theo cac 
bude kiem tra danh gia va cong nghe kiem tra danh gia can thiet cung v6i cac tieu 
chu<^n ky thuat se dupe ap dung. Ngoai nhung yeu eftu chung nhu m6t bo phan ket ctiu 
>tay dtmg thong thudng, mong coc con co cac dac thu rieng nhu : 

- Muc quan trong ve ky thuat cung nhu chi phi trong cong trinh; 

- La b6 phan khuat, kho tiep can true tiep de kiem tra va ra't kho sira chUa, thay the; 

- C6ng nghe thi c6ng phde tap, chiu anh hirbng cua nhieu yeu t6' khach quan: dia 
;hat, thien nhien, nang luong... 


Theo phuong phap thi cong co th6 chia ra nhibu loai coc: coc dong, coc ep, coc dong 
rong 16 khoan trude, coc xo^n, coc khoan nhoi, coc Be-not-to... Dudi goc do quan ly 
:hal ltrong, 0 day tam xet theo 2 nhom : coc dong va coc khoan nhdi. 


3.1. Doi vdi coc ddng 

(a) Trinh tu thi cong: 

- Ch6' tao; 

-Van chuyen ; 

- Ddng coc ; 

- Ihi edng phan dai, mu ... ben tren. 
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(b) Noi Jung c/nun lx c hi it 'if- mx 
+ Che tao : 

• Vat lieu : phirong phap ihi nuliicni, cac dac trung k\ tliuat... 

• Cong nghe chc lao : ph.R ng phap. thiol hi. cac phirong phap kiem tra danh gia 

• Cac chi lieu dial luong cua col d.a chc lao xong : kicli ihuoc hinh hoc. cac da< 
trung do ben. cac lop h.io \c. car chi lie! kem llico... 

+ Van chuyen : phuo'ng paap \an chiiven. cac giam sal dial luwng trong giai doai 
van chuycn. 

+ Done coc : 

• Kiem tra ly lich coc \a linh irang coc iru'o'c khi dong; 

• Thiet bi dong coc : linn irang ihict hi (ky ihuai, an loan, tinh nang), su' lam vie 
ciia qua biia, do lhang dung lioiic nghieng cua gia. deni bit a, dem diiu coc, ca 
thiet bi pliu tro nhu \6i nude, gia dan. gia hu'bng ... 

• Cong tac dinh \'i : loa do. can do. do nghieng: 

• Cac thiet bi kicin tra nlnr do do clibi dan hoi khi tint' dong, bo thiet bi PD, 
(cac dan do. nuiy...) khi dm dong hien dang Ion; 

• Cac so lieu ghi chop va lap ho so' thi cong coc. 

+ Thi cong phan hen : \oi Ting giam sal nlul dot voi luc ket can ben tren. 

3.2. Dbi voi coc klioan nhoi 
(a) Trinh tie thi coni;: 

- Che lao long thep va \an chuycn den noi thi cong ; 

- Tao 16 va dam bao do bn dinh. khong can lang; 

- D6 be tong than coc: 

- Tien lianh cac kiem tra cliai krong than coc; 

- Thi cong plnin ben tren dan coc. 

(h) Noi clung (/min lx chut Irn/iig : 

+ Che tao long cot thep va van chu\ on ; 

• Vat lieu : chii'ng chi. plurong pluip tin nghiem. cac dac trung ky thuat; 

• Cong nghe gia cong. chc tao ; phirong phap, thiet bi, cac phirong phap kiem 1 
danh gia; 

• Cac phu kien kem thco nlnr bug chon sail, cac thiet bi do dac kiem tra chon sat 
chii’ng chi, phirong pluip lap dal. cac hien phap bao ve.... 
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• Van chuyen va lap dung vao lo coc : phu’o'ng phap va thiet bi van chuyen, cac 
giam sat chat luong trong giai doan van chuyen. phu'o'ng phap lap dung long cot 
thep vao 16 coc. Bien phap giu co dinh long cot thep trong qua trinh do be tong. 

+ Tao 16 coc : 

• Cong tac dinh vi : ton do. cao do. do nghieng; 

• Thiel bi khoan tao 16 : cluing chi. tinh trang thict hi lam vice trong mot chu trinh 
km khi khoan tao 16 coc. Dac biet luu y den thict hi do do nghieng can khoan (do 
nghienu 16 khoan). so one each va chieu dai cac onu vach co dinh hoac tain thoi, 
cac thict bi kiem tra sir on dinh thanh vach va do lang can ciia day ho dao. Kiem 
tra do sail ho dao; 

• Cong tac lap dung va giu co dinh long cot thep 

■+ Cong tac do be tong : 

• Vat lieu b6 long : chung chi, phtrong phap tin nghiem cac dac tru'ng ky thuat, 
ham lu'ong phu gia. 

• Cong nghc do : thdi gian van chuyen, thict bi van chuydn, bom be tong, ong 
tremi va cac phu kien chu yeti, giam sat khoi luong he tong da d6 va do dang cao 
be tong trong 16 coc. Giam sat cac sir co trong qua trinh d6 be tong, theo doi tinh 
trang long thep trong khi do he tong. 

Ncu tiling dung dich set (hoac hoa pharn khac) tie on dinh thanh 16 coc tin can 
phai quail ly chat luong dung dich nay vc cac mat : 

• Che tao dung dich tint chi ticu ky thuat da de ra; 

• Dieu chinh dung dich (mat dp va do nliot...) then dicu kien dia chat cong trinh - 
dia chat thuy van va com: nuhe thi cong cu the; 

• Thu hoi, lam giau va su dung Ini dung dich; 

• He thong thiet bi dc kiem tra chat lu'ong dung dich tai hien tru'o'ng. 

+ Tien hanh cac kidm tra chat luong than coc : 

• Kiem tra chat luong be tong hang cac ph trong phap pha hoai : Nen mau, khoan 
lay loi... 

• Kiem tra chat luong be tong bang cac ph trong phap khong pha hoai NDT ; Phuofng 
phap thir dong bien dang nho PIT; PhuoUg phap thu dong bien dang Ion PDA; 
Phu'o'ng phap truyen sieu am qua ong; Phuong phap tia gamma xac dinh mat do 

+ Thi cong phan ben Iren dan coc : 

• Pha bo phan be tong xau den cao trinh thiet kc hoac cao trinh be tong dat chat 
lu’ong thiet ke 

• Cac phan con lai giam sat nhu doi voi cac ket can ben Iren 
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Nhung khuyet tat ti nt an g gaip trong thi cong coc khoan nhoi cho a bang sau: 


Bang 1.3. Cac khuyet tat t hubng gap 6 cpc khoan nhoi. Phurong phap xac djnh 


Thu 

tu 

Loai hu hong 

Nguyen nlii.n 

Hu hong mot cho 

Hu hong nhieu ch6 

1 

Sai vi trf va 
lech tarn 

Djnh \ i s;ai va than cpc 
khong thin g 

Quan sat va do dac 

Quan sat va do dac 

2 

Dirt gSy a than 

Thiet hi thi cc-ng va 
phai dinhi coc 

Thu bang sieu am 
hoac go 

Kiem tra bang sieu am 
hoac gamma trong cac 
ong chon sin hoac cac 
16 khoan nSm ngoai 
I6ng thep 

3 

Than phinh ra 

hoac that lai 

Di q ua von g dat xop 

Phoi hop kiem tra chat 
lupng bang quan sat 
voi mot hoac to hop 
cac phuong phap NDT 
thirong dung 

Nhu muc 2 

4 

Co hane h6c 

Do khoan qua cat 
trong rurac khongoooiig 
vach hope dung dung 
dicb 

Nhu muc 3 

Nhu muc 2 

5 

Mui coc xop 

Do var;h 16 hoac 
khong loir, sack lioan 
loan day 

Phoi hop kiem tra chat 
lupng bang quan sat 
voi kic’m tra sieu am 
hoac gamma trong cac 
ong qua day coc 


6 

Tha'u kinh cat 
nim ngang 

Do ong d<S be tong bj 
r<6i khoi be tong 

Nhu muc 3 

Nhu muc 2 

7 

Hir hong ngoai 
l6ng thep 

Do do sat cua be tong 
thap hoac cot thep qua 
day 

Nhu muc 3 

Kiem tra chat lupng 
bang quan sat ket hop 
si6u am hoac gainmc 
trong cac 6'ng hoac 
cac 16 khoan ndrr 
ngoai I6ng thep 

8 

Ro td ong hoac 
mat \ua hoac 
tao thanh hang 
trong be tong 

E>o luong niroc khong 
can bang hoac dd be 
tong true tiep vao nude 

Nhu muc 3 

Nhu muc 2 

9 

Lin cac manh 

vun 

Do khong lam sach tot 

Do can than khoi 
lupng be tong cong 
voi nhu muc 3 

Do ca’n than khoi 

lupng be tong cong 

voi nhu muc 2 
■ 
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Vice lira chon phirong phap kiem tra can dua tren sir phSn tich hop ly cac yeu to co 
the anh hircrng den chat lnong thi cong va tam quan trong cua cong trinh, cung nhu chat 
liroaig coc. Trong “So tay coc khoan nhoi” cua Cue Dtrcmg bo Lien bang My nam 1988, 
da chi dan viec lira chon cac phurong phap kiem tra theo 11 diem sau: 


Bang lAThang diem sir dung de xac dinh mire do kiem tra chat Iirong than coc* 


Thi'r 

Mo ta he so 

Danh gia d6 rui ro 

Trong 





tu 


1 

2 

3 

s6' 

1 

Gia tri hop dong mong (10 6 USD) 

0,25 

0,25 -i- 1,0 

LO 

1,0 

2 

Kinh nghiem va thiet bi cua nha thau 

tot 

trung blnh 

yeu 

1,5 

3 

Mire c!6 hieu biet v& dieu kien dfit 
(qua t liao sat) va trinh do kinh 
nghiem cua thanh tra dia ky thuat 

cao 

trung binh 

thap 

1,5 

4 

Klio ktian va sir phire tap cua thi cong 

Thap 

Trung binh 

Cao 

1,5 

5 

Ti'nh dir bao direfe (do dong nhtft) 
cua cac dieu kidn da't 

Cao 

Trung binh 

Tha'p 

1,5 

6 

DiSu kien thiet ke (ke’ den co che 
sue khang cua coc) 

Ma sat 

H6n hop 

Coc chong 

1,0 

7 

Phuong phap thi cong 

Kho 

Co ong vach 


1,0 




(dd lai) 






Co ong vach 


0,5 




(nit len) 

Co dung dung 
dich va co 
6'ng vach tam. 

1,5 





Co dung dung 
dich khong co 
ong vach tam 

2,5 

8 

Loai tai trong 

Doc true 

Doc true 
nghieng 

Ngang 

3,0 

9 

D6 dai chd't tai 

Tai trong di 

Va dap 

Tlicri han dai 

1,0 



dong tac 
d6ng ngdn 

hoac d6ng 

(tlnh tai) 




khong va dap 






hoac tha'p 




10 

Mire ung suat theo ty l€ so voi ling 
su& lbn nha't cho phep. 

[0,03]xl, 2 

[0,67]xl,2 

[1,0x1,2]** 

1,0 

11 

Muc rui ro cho dcri s6'ng hoac tham 
hoa kinh te neu hu hong xay ra 
trong then han phuc vu ket ch'u 

Thd'p 

Trung binh 

Cao 

2,0 


13 




Chit y : Cong n't min I den rmc u n't nhan voi i at. 10 • <>< . eng v.ii mite 11 . nen: 

- > 60 linin’ toi do vac Idem tra i hot 1 1 tong du n g ’htfdvg ke-n then toi do cdc kiem tin XI)1l go in 

ed dot son cdc dug thorn do) 

- 42 + 60 kiem tra chut It tony tiring thitifng rung n; •: -a: \DI 

- < 42 chi kiem tra chat hto i g tiring thit'ditg 

* Day chi Id khuxen nghi.i/nxii tinh cudi ct'tng pita tint >> vie- Ay sit tinel ke ed trdch nhieni. 

**Bo he so 1.2 kid dung dug each git? iai. 

Trong bang nay, yen to dan lien la gia 1 1 i eua hop dong thi ebng mong, d trong nhiet 
gia iri hop dong cang Ion, tin cang phai quun tain union 'non den chat lu'png. trong si 
lay theo su' khac biet giira Imp dong Ion nhi.il va lnyp dong nho nliat chia theo ba cap do. 

Yeu to llur hai, la kinh nghiein va kha nang tlnet hi ena nha than.Tat nhien nine dc 
mao hiem cang nho khi dung nha than c6 nhien kinh ngliicm va irang hi tot. 

Yen to thii'ba, la nui'c do liieu biet vc dieu kien dm non va nno'c ngam, enng nlnr kini 
nghiem eua ky su' dia ky tiiuat Das’ la yen id kha 'men nhien khi ihi cong coc khoai 
nhoi. 

Yen to thu tir, la khd khan \ a sir plurc tap eua dir an, vi du nlur do sail dac hict cu 
coc hoac cac dieu kien lam vice hat lpi. 

Yen to thu' nam, la tinh dir ban ena cac dieu kien dal nen. (Vic yen to ha, bon va nar 
lien quan den dieu kien eh ban eua dal nen, ml en v nyhia lit anh hitting den qua trin 
thi cong coc khoan nhoi. IT) do ngudi la da sir dung mol nong so cao lion olio ca ha ye 
to nay so v6i yeu to gia tri hop dong (1.5 va 1.0) 

Yeu to thu sau, la dieu kien thiet ke hay noi chfnh \ac lion la co die chiu tai iron 
eua coc. Dieu nay co nglua la Ilian coc sc chin tai bang nut sal. sire chong mui hoac c 
hai. Thong tluro'ng vice kiem tra chal lu'o'ng doi vo'i coc chong yeu eau cao lion so vc 
coc ma sat do mire sir dung ting suai cho pliep cao lion va doi hoi lam sach mui coc ca 
than hon. Tuy nhien, trong so thap non anh luro'ng cun dieu kien thiet ke kliong phai I 
yen to co ban. 

Yeu to thu' 7, la phu'ong phap thi cong vo'i hon phu'ong phap kliac nhau. Phu'ong pha 
ft co kha nang gay khuyet tat va uo do ft doi hoi ky iliuai kiem tra do nguyen veil, dt 
biet la phu’ong phap thi cong kho (co ong vach do lai khi can thiet phai co ong vach) c 
phirong phap nay sir dung trong men kien dal lot va it co kha nang gay ra sir co. Tic 
theo la phirong phap ong vach, ong vach se nit len sau khi do he tong. Cac phu'ong phi 
co kha nang gay ra khuyet tat bin la hai phirong phap vita set, (mot phu'ong phap din 
ong vach tarn thoi va phirong phap llur hai la kliong tiling ong vach tain thoi). Phuor 
phap dung vfra set khong co oiig nidi tain thoi de xay ra sir cd do co nguy co Ion n 
nen hang hoc va r6 trong he tong 
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Yen to thu S va 9 la loai tai trong va tlio'i gian chat tai, gom tai hong ngang va tai 
trong dai han dupe xcm la nguy biem lion so \oi tai trong doc true va cac boat tai ngftn 
ban. Chat tai ebu ky dupe xcm la trung b'inb gifra bai dieu kien chat tai tlnh va dong, 
nhinig thire le la nguy biem bon non xet den ca trong so. 

Cac you id 10 va 1 1 cd tbe xcm la cd y ngbTa nbat dc xct den vice can pbai dung cac 
pbuong phttp till ngbiem do nguyen ven dac diet. Cluing bao gom ty so ciia ting suat 
thict ke lav tbeo ling suat cbo phep ldn nbat va nuic dp nguy biem cbo cuoc song con 
ngudi lioac tbict bai ldn vc kinb to non xay ra pba boai. Ro rang la ncu ling suat tbict ke 
da gan vbi ldn nbat cbo phep ihi chi mot kbuyet tat nho cd the’ gay ra sit cd. Dieu nay, 
con lid non nguy biem bon ncu thiol bai vc tmb mang con ngudi khi xtiy ra pha hoai. 
Dc ke den mot each day dii tinb bu'dng ciia cac yen to 10 va 1 1, ngirdi ta da dd nghi sir 
dung each tmb sail : tiiih cac nine tit 1 den 9 roi edng lai. Lay tong so nay nhan vdi muc 
10. rdi nliim tiep vdi be so nui'c dp nguy biem la 1,2 boac 3 tuy tbupc viio sit mat mat vc 
tmb mang la nbieu kba nang kbdng xay ra, cd the xay ra nbung khong chile chan, lioac 
cb.ac chim xay ra pba boai. Ddi vdi cac edng trinh can. yen to mao biem nbat dupe tip 
dung cbo ciic epe khoan nbdi do'n do tru, yen to mao biem trung binb tip dung cho cac 
tru cd nbieu epe va yen to mao biem thap nbat dimg cbo ctic mo cd nhieu coc. 

De minh boa cbo each sir dung bang Iren, dudi day trinh bay bai trudng hop de so 
stinb. 

1 iu'd'ng hop A. la mot can nho iron dudng cao toe. cd day du ctic tai lieu khao sat dat, 
tbeo ket e|uti tinb loan cbo tbay kbdng can ctic tin ngbiem NDT. 1’uy nbien, do la khi 
mile ling s 11 at tbict ke chi la 0.67 va lay he so mao biem trung binb. Ncu ket can nay 
can pbai sir dung den lie so an loan toi da la 3 va ctic coc dupe thict ke deii mire frng 
suat cbo phep till chi so tinb totin cudi cimg sc ddi hoi phtii dung mot so ihi nghiem 
NI)I tren be mat. 

Trong tru'dng hop B, trinh bay mot can tren song cd nhip ldn, cac chi so danh giti dp 
mao biem tbudng dupe ebon ldn lion, va chi so tong edng cudi cung se ldn bon rat 
nbieu. Ddi vdi dieu kien dat da ebon ctic cbi so mao liidni ldn nbat do dieu kien song 
thay ddi ldn. I’lif du nay. da giti tbict ky sir gitim stit it cd kinh ngbiem trong viec tbi 
cong coc khoan nbdi a dieu kien not. Vf du nay cbo tbay tinb liirdng ciia sir thay ddi 
trong tbict ke va tbi cong ddi vdi ket qua tinb totin. Vi du, neu dung ong vticb bo lai tren 
suot cliieu dai epe tbi cbi so cudi cimg tinb dupe se tliap bon mii'c ddi hoi phai dat ctic 
dug tbam do, mac du vtin giti thict tbi cong not. Ncu kbdng dung ong vticb bo lai, thi 
ngudi tbict ke trong vi du nay cimg cd the loai bo sir can thiet phtii dat ctic ong tliam do 
bang each gitim mure ling suat tbict ke ldn nbat xudng 0,4. Lira y rang, cd the gay ra 
liicu qua tu'o'ng tir bang each tang chat lupng (trinh dp) cua ky sir tu' van gitim stit va 
thay nitre mao biem tu ldn nbat xudng nho nbat. 
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Bang 1.5. Vi du tinh loan 


Truong hop A 

Ctiu nho thbng thuong trong dat dinh 
duqc khao sat tot. 

Truong hop B 

Cac tru can tren song nhip Ion co m6t 
hoac hai coc trong dat alluvi bien dong 


Ra 

F 

T 

Ra 

F 

T 

1 

1,0 

1,0 

1,0 

3.0 

... 

1,0 

3,0 

2 


1,5 

3,0 

2,0 

1,5 

3,0 

3 

2,0 

1,5 

3,0 

3,0 

1,5 

3,0 

4 • 

1,0 

_ 

1,5 

3.0 

1,5 

4,5 

5 

1,0 

1,5 

1,5 

3,0 

1,5 

4,5 

6 

2,0 


2,0 

3,0 

1,5 

4,5 

7 

1,0 

1,5 

1,5 

3,0 

- 

1,0 

3,0 





*(2,0 

3,0 

1,0) 

8 

1,0 

1,0 

1,0 

3,0 

1,0 

3,0 

9 

3,0 

1,0 

1,0 

3.0 

1,0 

3,0 




15,5 



37,5 

*(29,5) 

10 

1,2 x (mire ting su&'t 0,67) 
x 15,5= 12,36 

1,2 x 0,67 x 37,5 = 30,1 

*(0 67*79/5= |9X) 

11 

(Mtic rui ro 2) x 12,36 = 24,7 

3x30,1=90,3 

*(3 x 19,80= 59,4) 


Kh6ng doi hoi NDT 

Tuy nhidn neu dung ca hai mdc ting 
su£t la 1,0 va dung he s6 mao hie’rn toi 
da la 3,0 thi chi s6' tdng cong tang len 
den 55,6 va c£n den NDT. Sau do co the 
bo NDT n6u giam nhe ting suat thiet ke 

RA = Danh gia mdc mao hidm 

F = Trong s6'. 

T = Tdng c6ng 

De giup ngirdi ky sir ra cac quyet dinh 
dinh nhu sau: 


Khong dung ong vach bo ltii, 
doi hoi cac ong ch6n stin. 

* Co ong vach bo lai,cac NDT be mat k 
du. 

Neu bo ong vach va mdc ung sua 
giam den 0,4 thi chi s<5 tdng c6ng con 5^ 
va chi can NDT be mat. 


phu hop ngubi ta da xay dung so d6 quyt 
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4 . Mire D0 CONG TAC KIEM ERA CHAT LUONG 

D6i vdi coc dong khoi luong cong tac kiem tra da diro'c quy dinh r5 rang trong cac 
tidu chu&n thi c6ng va nghiem thu, noi chung khdng sir dung nhicu cac cong nghe kieim 
tra dac bi£t. 

D6i vdi coc khoan nhoi, trong TCXD 206 : 1998 “Coc khoan nhoi - yeu cfiu ve chat 
luong thi cdng” da quy dinh khoi luong kie’m tra toi thieu nhu sau : 


Bang 1.6. Khoi lirqng kiem tra be tong than coc 


Thong so ki6m tra 

. , 

Phuong phap kiem tra 

Ty le kiem tra toi thieu, % 

Su nguyen ven cua 
than coc 

- So sdnh the tfch be tong do vao 16 coc 
vdi the tfch hinh hoc cua coc 

- Khoan lay loi 

- Sieu am, tan xa gamma co dat ong trade 

- Phuong phap bien dang nho (PIT, 
MIM), quan sat khuyet tat qua ong lay 
loi bang camera vo tuyen 

- Phuong phap bien dang Idn PDA 

100 

1 -i- 2% phuong phap khac 

10 -i- 25% phuong phap khac 

> 50 

4% va khong ft hon 5 coc 

DO md rdng hoac 
d6 ngam ciia mui 
coc vao da 

Khoan dudng kinh nho (36 mm) 6 vung 
md rong day hoac xuyen qua mui coc 

2 -r 3 coc luc lam thur hoac theo 
bang 1.7 

Cudng dd be tdng 
than coc 

- Thi nghiem tndu luc dd be tong 

Thi nghiem tren loi be tong luc khoan 

- Theo toe do khoan (khoan tlioi khong 
Id'y loi) 

- Sung bat nay hoac sieu am doi vdi be 
tdng d dau coc 

Theo veu cau cua giam sat 

Chu y: 

1. Thong thitdng can ket hap n't 2 phi tang pluip khcic nhan tra len de tie n heinh so sdnh chc 
mot thong so kiem tra neu a being nay. Khi coc co LID > 30 thi platang phap kiem tra qua oni 
dat son se la chu yeu (L - chieit chii, D - ditang kinh); 

2. Lop be tong bdo ve, ditang kinh coc va hinh dang be ngocii cua cot thep co the kiem tra < 


cho dau coc, khi da logi bo lop be tong ccin 6pln'a teen cot dan coc 

Ddi vdi nhtfng cdng trinh co so luong coc trong moi mong it, tai trong truydn l< 
mong Ion, ket cau ben tren nhay cam cao vdi do kin khong deu nhu cac tru c£u, mor 
thap cao... yeu c£u ty le kiem tra cao hon. Trong tieu chuan Phap da dua ra quy dii 
nhu sau : 
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Bang 1.7. Quy dinh ty le % coc can dat sdn ong va kiem tra doi vbi 
cong trinh giao thong (I)TU 13.2, PI - 212,9 - 1992, Phap) 

(N - tong so coc thi cong, n - so coc trong mot mong tru) 


Cacli thiic 
tiep nlian 
lire ciia 

coc 

N 

n < 4 

n > 4 

So 1 trong 
ong dat s5n 

So 1 iron g 
coc kiem tra 

Soluong 
ong dat sdn 

So luong 
coc kiem tra 

Cac 

ong 

50/60 

Ong 

102/114 

Tham 

do than 

coc 

NDT 

K hoan 

lay loi 

tai mui 

coc 

Cac 

ong 

50/60 

Ong 

102/114 

Tham 

do than 

coc 

NDT 

Khoan 

lay loi 

tai mui 

coc 

Chi co ma 

sat cue bo 

<50 

100 

0 

100 

0 

100 

0 

c n 
o 
•1- 

o 

o 

0 

> 50 

100 

0 

100 

1 

50M00 

0 

50-rl00 

0 

Ma sat 

cue bo va 
mui coc 

<50 

100 

>50 

100 

30 

100 

>30 

50>100 

>20 

> 50 

100 

> 30 

50-100 

20 

1 

50-rl00 

>20 

50v100 

> 10 

Chi co 
mui coc 

<50 

100 

100 

100 

5(b-100 

100 

50^-100 

50-^100 

>30 

>50 

100 

50:100 

50 : HI) 

O i 

T: 

50:100 

IV 

OJ 

o 

50:100 

>20 


Nam 1993, Cue Dirbng bo Lien bang My da co mbt chuong trinh nghien cult ve cong 
ac thi cong coc khoan nhoi cho mong cau va da du'a ra cac kien nghi nhuf sau : Bang 1-8 

Hien nay, b Viet Nam viec quy dinh khoi Inong cbng tac kiem tra rat tuy tien,khong 
an cu vao cac yeu to anh hubng den chat luong coc nhir neu tren, ma thuefng can cur 
ao chu quan cua ngurbi thiet ke hay chu dau tu'. 
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- i tra rhat luong cho coc khoan 
Bang 1.8 - Tong hop cac yeu cau i ^ c6ng udt) 

(Dung cho coc chiu lai irong uy 


nhoi 


Mute ling suit 


hiet ke Ion nhat 


<0.4 

:oc don (chap nhan 
ct tat thap) 


ihicu cpc (chap nhan 
et tat trung b'mh) 


ihicu cpc chat nhan 
ct tat cao lion 


-a < 0.H0 

pc don (chap nhan 
it tat thap) 

Ihfiu cpc (chap nhan 
;t tat trung binh) 
ihicu cpc chap nhan 
ct tat cao hon 

cho mpi loai cpc 


Yeu cau kiem tra chat 
lurpng bang quail sat 


Yeu cau ND1 be mat 
(tint dong truyen song) 


Yeu cau 


dat ong va ki 
am truyen qt 


Day 

sach 


Do dac sir phu 
hop khoi itrong 
BT/dp sau (mat 
cat be tong du>*’ 



t y : 


+ Coc chin nii clni yen 


TTycn rS thong tin nrong Ung (xx neu thien ve an toon) 
. = Khong yen can thong tin 


f = Mo Siit 
B = Chong 

is, in An. ili'tn „/./»» rhtar cho hat < it toot 


*»»w 


5. CHUAN DANH GIA CHAT I. LONG COC 

De danh gia dial lupng coc sail khi ihi cdng xong. ihdng thuong c6 cac nliom cluiin 
danh gia vc cac van dc sau: 

- Vai lieu die tao coc 

- Hinh hoc coc (kt'ch lluio'c, vi in', do nghieng. cao do) 

- Tuoi I ho 

- Kha nang mang lai 

- Do nguven von ket can 

Trong 0 nliom chuan iron. 4 nliom dan da dupe neu vi iliac hum irong cac lieu chuain 
va cac sach lhani kliao khac. Cac lieu chuan TCXD 205 vi TCXD 206-1998 da neu kha 
Jay dii. Tuy nhien. ddi vdi nliom ilur 5 11 re la ve do nguven veil con dura diro'c de cap 
Jen trong cac lieu chuan Iren. Dudi day sc long hop cac thong tin co lien quan den van 
.te nav hr cac lai lieu nuoc ngoai de iham khao. 

5.1. Chuan ve dp dong nliat ciia he tong. Xem plian 2 clurong nay 

5.2. C'huan ve trd khang co hoc. Xem plian 2 clurong nay 

5.3. Chuan ve dp cung dong cua coc 

Dirpc dung khi sir dung cac pluro'ng phap ilur dong de danh gia chat krong coc. Nhir 
rong hang 1.8 da neu Cue Duong bo l ien bane Mv da kje’n nghi sir dung pluro'ng phap 
lur dong de xac dinli do cirng dong cua coc khi hi nghi ngo la chat lu'o'ng kem dc so 
;anh xo'i gia tri do cirng dong Irung htnli cua c;ic coc co ding chieu dai va dirdng kuih a 
:iing vi ii f nut da bid la tot. Neu ly so do 0.85 tin coc diro'c chap nhan (nghiem thu). 
khi tmh cac gia tri tiling hinli nhir neu o treu nguoi la loai bo cac coc tot co do cii'ng 
tong vuo't qua 1591 gia tri tiling hinh tilth duoc de Irani) gop nhirng coc co ban mo rong 
ton tiet dien tliiet kethien Hrong thud'ng \ay ra nlurng khong anh hiidng xitu deii chat 
uong). Plurong phap nay chi sir dung khi co ky sir tin nghiem nhicu kinli nghiem va 
liing eiing mot tliiet hi diro'c hicn chinh kit. 

5.4. Mot so kien nghi khac 

Cue Duong bo Lien bang My eon dua ra mol sd-kien nghi khac nhir sail : 

+ Mot coc khoan nhoi dupe coi hi dat \eu can de nghiem thu neu dong tho'i eo cac 
lieu kien sau: 

• Cac kiem tra thonu tfiudne eho tha\ la tot. 

• Neu trong tin nghiem thu dong ( hit'll dang nho) eho lliav ro rang tin hicu phan 
xa tii nuii epe thi halt nhir khuyci tat neu eo cung khong vupt qua 45s-50 % tiet 
dien ngang ciia epe vi cue khong hi dirt gay. 



• Neu ung suat thiet ke khong vupt qua 40 % ung suat Ion nhat cho phep. 

Neu ung suat thiet ke nam trong khoang 40-^80 % ung suat ldn nhat cho phep, th 
can tham do do dong nhat bang cac ong dat trirdc va khuyet tat khong vuot qua 12^ 159; 
tiet dien ngang cua coc. 

Neu ung suat thiet ke virot qua 80 % ung suat Ion nhat cho phep, thi phai thirc hiei 
tat ca cac bien phap danh gia chat lupng co the co dirpc. 

Ngoai ra, con mot so chuan khac dope nghi cho phirong phap thir dong bien dan 
nho nhu phuong phap cataloge hay chuan v6 tan so dao dong... se dupe trinh bay chi tie 
hon trong chuong ve phuong phap thu dong bien dang nho. 


22 



Chirong 2 

PHl/ONG PHAP SIEU AM TRUYEN QUA ONG 


. NGUYEN LY CG BAN 


Sieu am la dao dong co hoc dan h6i truyen di trong moi trubng vat chat vbi tan so 
lao dong tir 20 kHz trb len. 

Do tan so dao dong cao, biio'c song ngan nen trong ky thuat danh gia chat luqng vat 
ieu ngtro'i ta sir dung hai dac tfnh co ban sau : 

- Tap trung nang luqng song vao mot pham vi nho hep trdn nguyen tac tan dung 
ac hien tuong phan xa, khuc xa, nhilu xa... Neu goi gcic mo nhi6u xa la a, nguon 
tirpc phat qua khe ho co kfch thiroc la D, chidu dai birdc song la X thi ta co quan he : 


ana = 1,22 


A 

D 


Nhir vay khi buoc sorg cang ng^n thi goc mb 
ang nho, niing luong .ang tap trung hon. Khi 
ruycn vao trong moi t, ubng be tong song sieu 
m c o dang hinh chop goc mb khubch tan la a, 
hieu dai vung truybn ia p va mot vung bien 
hiu ap lire nen am hoc ', (hinh 2.1) 


sin0« 


122X 

D 





p~ 


nD 2 

~~4X 


- Do tap trung duqc nang luong cao nen tao 
uqc bien do dao dong Ion cho cac hat trong 
ioi trirong co song sieu im truyln qua. 



Hinh 2.1 : Pham vi trudng song 
sieu dm tirddit phat vao moi trtfang 


Khi song sieu am truven qua moi trudng vat lieu be long duqc tao thanh tir nhieu 
at lieu thanh phan nhu da, soi, cat, xi mang... cac hien tirpng phan xa, khuc xa, nhilu 
a, khuyech tan xay ra dong thoi va duqc dac trung bang sir khuech tan cua nang 
rqng va toe do truyen song trong trubng hop nay phu thuqc chit yeu vao do dbng 
ha't. mat do... cita vat lieu be tong hay con goi chung la chat lirqng cua vat lieu be 
>ng. Vi vay khi tien himh thu nhan song sieu am sau khi da duqc truyen qua mot 
tarn vi nghien cum co the’ danh gia dtqc chat luong cua vat lieu be tong trong pham 
truven song sieu am do. 
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Cac tham so sau day diro'c do dac do tien lianh nghien cu'u : 

• Toe do (hay thd'i gian) truyen song 

• Mire do kluicch tan nang I iron g sicu am trong mdi trirdng. 

• Do tap trung song sau khi di qua mdi trirdng. 

Tuy nhicn do nhimg ban che vc ky thuat do sicu am va qua kinh nghiem thire- to ngird'i 
la thay rang chi can nghien ciru vc toe do/ thd'i gian truyen am qua moi trirdng vat lieu be 
tong ciing du de danh gia chat lu'png vat lieu be tong vdi do climb xac can thict. 

a) Van roe sony 

Co 3 loai song khi co mot xung - 6 day la xung am - dien (electro - acoustical) tac 
dung len mot vat the ran : Song Rcylaigh, R (con goi la song mat S) vdi chuyen dong 
ci’ia chat diem thco quy dao clip, song cat S (con goi la song ngang T) vdi chuyen dong 
cua chat diem theo hird'ng vuong goc vdi phuong truyen song va cuoi cimg la song non 
P (con goi la song doc L) vdi chuyen dong ciia chat diem cimg hudng vdi phirong 
truydn song. 

Su‘ truyen song nen P (doc), song cal S (ngang) va song mat R, trong do Y w la hirdng 
truyen song va Y la hudng chuyen dong ciia chat diem trong be tong. 


a ' yn 


&WM 


wfinwr/i 


Rr##/##/// 


mw/#///// 

iKUSi I!; 

ia 

tta 

Umzisamm 




Hinfi 2.2: Mien dien sirtrnven Sony doe 
(u) Sony nyany. (h) Sony unit, fe) Irony nidi 
In folly ddny nlnii va daily Infd'ny, 


Neu a mdi trirdng vo ban 3 chidu ciia vat lieu dan hoi ly tudng (dong nhat dim; 
lurdng) thi song sidu am gay ra tai mot diem nito do trong mdi trirdng noi tren sc c< 
dang song can (spherical wave) nhir trinh bay d hinh 2.3(a) va trong vat lieu khdn; 
ddng nhat (non - homogeneity) (vi du nhir be tong) thi song can khong co dang de 
xiing nhir trinh bay o' hinh 2.3(b). 
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Hinh 2.3: Song sien dm hinh can trong nidi t rifting khong gian ly lifting 
(a) vd trong nidi trKd'ng khdng dong nlid't (h) 

Toe do truydn song am dirqc xac dinh theo quan he don gian sau day : 

V = t 

T 


( 2 - 2 ) 


Trong do : L - Khoang each truyen am gitra dau phat va dau thu 
t - Thbi gian de am truydn qua khoang L 

Toe do truyen song v phu thuoc vao mo dun dan hoi dong E d , mat do cua vat lieu be 
!>ng ma am truy£n qua. 

Toe do truyen song doc, dan hoi trong thanh - turc trong moi trirong dong nhat dang 
urong mot chieu la : 


v u = 


(2-3) 


Trong moi trirong 2 chieu : 


v,, = 


Trong moi trirong 3 chieu : 


V L3 = 


pO-v;;) 


(2-4) 


p (1 - v d )(1 — 2vj) 


(2-5) 


Cac bieu there (2-3); (2-4) va (2-5) dirqc dung de xac dinh gan dung toe do xung cua 
5ng sieu am doc trong vat lieu be tong. 

trnh van toe song ngang v, co the dung cac cong there (2-3); (2-4) va (2-5) nhung 
iay E d bang G d (mo dun dan hoi dong khi cat). 


= pV 


( 2 - 6 ) 
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Trong song mat ta co quan he giua v va toe do chuyen dong cua chat diem C nhir sau : 

Trong do : a goi la song ting suat va pv goi la tro khang am hoc, goi tat la am tro cua 
vat lieu va dac trimg cho tung vat lieu. 

Diro’i day cho gia tri am tro mot so thanh phan cua be tong. 


Bang 2.1. Tri so am tro mot so thanh phan cua be tong 


Thanh phan 

pv (gm‘V) 

Khong khi 

43,1 

Nude 

1,5 x 10 s 

Gra-nit 

7,5 x 10 5 

Thach anh (quartz) 

4^ 

\s\ 

X 

O 

CA 

Thep 

39,0 x 10 s 

Vua xi mang 

4,0 x 10 5 

Be tong 

(9-5-12) x 10 5 


Bang 2.2 cho mot so gia tri dac trimg cua song am dan hoi cua be tong va mot vai va 
lieu xay dung thong dung 


Bang 2.2, Tri so cua song sieu am ngang v,, doc v, ,mo dun dan hoi dong E d , G, 
va he so Poisson dong v d cua be tong va vat lieu 


Ten vat lieu 

Mat dp p 
(kg m" 1 ) 

v, 

(ms' 1 ) 

V L 

(ms 1 ) 

E d 

(MPa) 

G d 

(MPa) 

v„ 

Be tong 

2300 

2560 

4430 

36680 

15000 

0,26 

Be tong 

2460 

2830 

4960 

48270 

19800 

0,27 

Ba dan 

2702 

2830 

5930 

69900 

26800 

0,31 

Da hoa cirong 

2660 

3260 

6450 

73600 

28200 

0,31 

Thach cao 

2260 

2370 

4790 

36000 

12700 

0,34 

Sanh su 

2400 

3120 

5340 

58600 

23810 

0,23 

Chi 

11400 

700 

2160 

16000 

5800 

0,44 

Thep 

7800 

3230 

5850 

204000 

85500 

0,28 

Nhom 

2700 

3080 

6260 

71000 

26400 

0,34 

Chat deo trong suot 

1180 

1430 

2730 

5350 

2420 

0,35 


b) Van toe xung 


Do cac uu diem nhu da neu 6 tren- nen trong ky thuat danh gia chat lupng vat lieu t 
tong bang sieu am ngiroi ta hay dung van toe xung. 

Khi song sieu am truyen trong moi truong vat lieu be tong (khong hoan toan dan ho 
thi the nang ciia no khong hoan toan chuyen thanh dong nang gay dao dong cho cac h 
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cua moi trirong ma bi suy gium mol phan do noi ma sat gifra cac hat va gifra cot lieu voi 
da xi mang. Sir suy giam nay cang ro rang khi song sicu am gap cac khuyet tat nhu vet 
nut. 16 r6ng, khu virc do dac chac kcm. Kct qua la song sieu am se d6 dang xac dinh 
dirp'c dinh cua chu ky dao dong. 

Tuy thco loai vat lieu be tong, yen cau cua phep kiem tra (khuyet tat do nut, do dong 
nhat hay cu'6'ng do...) ma ngiro'i ta chon thd'i gian truyen am T hoac van toe am (hay 
xung v) vo'i khoang each gifra dau phat va dau thu L thu'ong da xac dinh triroc. 



b) 


c) 



Xung cua song sicu am trong moi trirong dan 
hoi ly tu'6'ng 

Song sicu am tat dan trong moi trirong noi 
ma sat 



Hinh 2.4 : Xiun> sieu dm 

T - Chu k y song; T t , - Chu ky xung; t - Khoang ddi cua 1 xung; 
A - Bien do dao dong. 
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if! 


c) Phan xa, khuc xa vd nhieu xa nut song sieu dm trong he ton} 

Neu trong be tong co vet nut, 16 r6ng hoac khuyet tat khac, ma thuong trong do co 
chtia day nu'oc va khong kin, thi khi song sieu am gap cac mat phan each ay se hi phan 
xa, khuc xa hoac nhidu xa va bi doi huong. 

He so phein xa diro’c xac dinh theo cong thuc : 

P; v 2 - Pi v j 


k = 


(2-7) 


P 2 v ; + P ] v, 

s 

Trong do : p,v, - Tro' khang am hoc cua moi tnro'ng 1 
p 2 \v - Tro' khang am hoc cua moi tnt'bng 2 

He so phan xa k co gia tri Ion nhat a mat phan each khong khf - be tong vi tro khang 
am hoc cua be tong rat Ion so vo'i tro khang am hoc cua khong khi (xem bang 2.10), c 
mat phan each mroc - be tong, k co gia tri 0,6 0,8. 

Hrnh 2.5 trinh bay sir phan xa va khuc xa cua song sieu am 6 mat phan each: 

(a) Mat phan each do nut : phan xa 

(b) Mat phan each khong pining do nut : phan xa mot phan va co cac plurong hon loan. 

(c) Mat phan each hlnh can hoac gan nhu hinh can cua khuyet tat : phan xa hoan loan. 

(d) Khuyet tat co dang bat ky : khuc xa . 
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2. NGUYEN LY CAU TAO THIET m VA PHU'ONG PHAP KIEM TRA 

a) Ngnxcn lx edit tao thief hi 

Thiel hi kiem tra chat lirpng 
vat lieu be tong than coc khoan 
nhoi hay cac cau kien mong 
theo phuong phap sieu am 
truyen qua co so do cau tao 
nguyen tac nhir sau : 

ITiiet hi kibm tra bao gom 
nhung bo phan chinh sau : 

- Mot dau do phat song dao 
dong dan h6i (xung sieu am) 
vdi cap dan va mot bo phan 
xung co tan so truyen song 
trong pham vi tir 20 a-100 kHz. 

- Mot dau do thu song co 
cap dftn 

- Mot thiet bi dieu khien cac 
cap dupe noi voi cac dau do cho phep tu d()ng do chibu sau ha dau do. 

- Mot bp thiet bi dien tu' de ghi nhan va dieu chinh tin hicu thu dupe. 

- Mot he thong hien thi tin hieu 

- Mot he thPng ghi nhan va bien dbi tin hieu thanh nhfrng dai lu'png vat ly do dupe. 

- Co cau djnh tarn cho 2 diiu do khi dirong kinh cua dau do nho hon it nhat 10 mm so 
voi duong kinh trong cua ong do. 

Sai so ve so lieu do cua thiet bi : theo cac lieu chuan nude ngoai (NF P94-160-1 cua 
Phap va ASTM C579-83 cua My) thi sai so ve do chicu sau cua dau do la gia tri Ion 
that trong 2 tri so sau : 

- 1/500 khoang each giu'a cac dau do va dinh ong; 

- 5 cm 

Sai so ve phep do thdi gian la 3% tho'i gian truyen song do dupe. 

h) Phuong phap kiem tra 

Tham do bang sieu am truyen qua mot cau kien mong cong trinh bang be tong co dat 
rude it nha't hai ong song song nhau theo phuong thang dung bao gom cac bude sau : 

- Phat xung sieu am tir mot dau do dat trong ong chira day nude sach va truyen qua 
ie tong cua cac cau kien mong cong trinh. 



Hinh 2.6 : So' do can tao nguyen tac 
lliiet hi sieu dm tniven qua 
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- Thu song sieu am bang dau do thu hai dat irong 1 ong khac cung dura day nude 
sach, d cung muc cao do vdi dau phat. 

- Do tho'i gian truydn song giira hai dau do tren suol chicu cao ciia ong dat san. 

- Ghi su bien thien bien do ciia tin hieu thu dupe. 


c) Bo tri cac ong do 

Coc hoac cftu kien mong diroc kiem tra can bo trf trudc cac ong do. Ong do dupe bit 
kin 2 dau va tha vao 16 coc cung voi long thep, chilng diroc co dinh vao khung long thep 
de khong bi dich chuyen khi do be tong. 

Cac ong dat sdn co the bSng kirn loai hay chat deo. Ong kim loai co iru diem la noi 
voi nhau d6 dang bang van ren nen moi noi kfn khong bi niro'c vua xi mang vao trong 
ong gay tac, chung co do cung Ion, dinh ket tot vdi be tong va lam tang d6 cung cm 
long c6't thep. Nhuoc diem cua ong kim loai la toe do truyen am Ion, tro khang cao, d^ 
bi mat lien tuc trong qua trinh truyen song am, dong tho'i nhay vdi nhibu xa cua vat can 
gia thanh cao. 

Ong bang chat deo so voi ong kim loai re ho'n, toe do truyen song o giira cua nude vi 
be tong nen kho dan den nhi6u xa. Nhuoc diem cua ong nhua la dmh ket vdi be ton£ 
khong tot, dd bi vd hoac moi noi bi ho vua xi mang lot vao trong ong. Do d(> cung nh( 
nen ong d6 bi cong van trong qua trinh dd be tong nen can trb cac dau do xuong der 
day ong hay rut len khi do. Khi be tong dong cung xung quanh ong nhua db tao than! 
khe ho can tro truydn song am. Vi vav trong tieti chtian cua Anh va My kim yen ngh 
neu dung ong nhua thi nen do sieu am truybn qua ong trong vong 15 ngay, dung on< 
thep thi trong vong 45 ngay sau khi do de tranh hien tirong nay. Duong kfnh trong cu; 
ong dupe chon phu thuoc vao duo'ng kinh ngoai ciia dau do de dam biio diiu do d 
chuyen dd dang trong ong, nhirng ong khong qua to anh hirdng den do nguyen ven cu. 
be tong mong. Dau do thuong co diro'ng kinh ngoai 25 4- 35mm, dirdng kfnh trong cu 
ong do chon san thuong chon khong nho hon 404 50mm. 


So lupng ong do chon shn phu 
thuoc vao kfch thude coc khoan 
hoac cau kien mong nhSm de’ 
kiem tra dupe nhieu nhat khoi 
lupng be tong trong khi goc quet 
cua chum tia sieu am bi han che 
(xem hinh 2.7) 

Theo TCXD 206 : 1998, dieu 5.6 
quy dinh nhu sau : 



Hinh 2.7: Bo tri cat ('mg do 


• D < 60 cm : Dat 2 ong (hoac 1 ong 6 giira coc khi dau phat va thu niim tren cun 
1 true); 
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• 60 < D < 120 cm : 3 ong; 

• D > 120 cm : 4 ong 

Tieu chuan cua Trung Quoc quy dinh : 

• D < 350 mm : 2 ong; 

• 350 < D < 800 : 3 ong; 

• D > 800 mm : 4 ong 

Tieu chuan cua My quy djnh chi tiet hon nlur sail : 

• D < 750 mm : 2 ong, goc giira cac ong 180° 

• 750 < D < 1050 mm : 3 ong, goc giira cac ong 120° 

• 1050 < D < 1500 mm : 4 ong , goc giira cac ong 90" 

• 1500 < D < 2400 mm : 6 6'ng, goc giira cac o'ng 60 n 

• D > 2400 mm : 8 ong, goc giira cac ong 45°. 

Dudng kinh cua ong 38 - 50 - 60 mm 

Phuong phap sieu am co dat trade ong irong kiem tra chat luong mong noi chung, 
chang nhCrng dung cho coc khoan nhoi ma con cho tirdng trong dat (hinh 2.8 a,b), cho 
coc chfr nhat (barette) (hinh 2.8 c) va cho ca khd'i mong Ion nhu than dap bang be tong 
hoac bang da xay (hinh 2.8d) 


a) 



b) 


I = 2m 


4 



Hinh 2.8: Bo tri o/ig do sieu din : 
a h) Ti(dn£ trong dat (1-2 hang); < ) Coc clu? 
nhat (barette); d . Than dap hoac khoi mong Urn. 



Cung co the gap tnrbng hop nghi ngd chat lirong be tong cua mong da lam xong hoac 
:an kiem tra mong cu de tim bien phap sda chfra gia co, ta phai tao 16 bang each khoan 
/a tha mot dau phat vbi 2 dau thu dat a 2 ben (hinh 2.9a) khi phan mong nam tren mat 
dat, hoac tao 16 cho 2 dau phat va thu (hinh 2.9b) khi phan mong nam dudi mat dat (bi 
chuat), yeu cau 16 khoan phai thang de gid cq ly giira hai dau phat va thu khong doi... 

Khi bien do giao dong song am dat tri so Ion nhat va sau do on dinh (hinh 2.9b) ta se 
cac dinh daqc do sau ciia khuyet tat (vf du la vet not). 
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Trong trirong hop coc co dird'ng kfnh nho nhir b cong irinh ben so 3 cang Tien Sa - 
Da Nang coc 055 cm chi dat triro'c I ong 05 cm, da dung pluro'ng phap do de 2 dau do 
chenh cao trinh 100 cm va lien hanh do nhir 2 dau do dat 6 2 ong song song nhau. Pham 
vi do du'o'c thb hien nhir tren hinh 2.10. 




Hinh 2.9 : Tlulm do kluiyet tat he tony many hdny sieu dm </iia Id khoa/i 
a) Clio phdn inony l(> tren mat dat: />) Clio plum many nam difo'i unit dot 


d) So Itt'o’ny coc can kiem tru 

So Prong coc can kiem tra (di iheo 
la so coc can dat triro'c cac ong do) phu 
thuoc vao nhibu yen to nhu - : do tin cay 
cua cong nghe dung trong thi cong. ky 
nang va kinh nghiem cua kip tho, dieu 
kien thi cong tai hien trirong, dibit kien 
dia chat cong trinh, dia chat thuy van 
tinh chat lam viec cua coc va lam quail 
trong ciia cong trinh. Theo TCXD 206: 
1998 thi so lirong coc can kiem tra 
khonc it lio'n 25% so coc thi cone va 
co ket hop vdi cac pluro’ng phap kiem 
tra khac. Doi vdi cac dang mong co so 
lirong coc it nhirng tarn quan trong cua 
mong do doi vdi ca cong trinh la Ion 



Hinh 2.10 : Dimy 2 dau do cuny dat 'rony 
mot any do 


nhu mo,tru trong cac cong trinh cau khau do lo'n hoac lhap cao... thi can tang y le cot 
kiean tra len cao hon nira. Theo lieu chuan cua Phap thi yen cau ciia vice dat ong. kien 
tra phu thuoc vao so lupng coc trong mong va each thii'c tiep nhan lire ciia c>c (xen 
bang 2.3 dirdi day). 
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Bang 2.3 . Quv djnh tv le % coc can (tat san ong va kiem tra doi vbi cong trtnh 
thong thirong (D i ll 13.2, PI-212, 9-1992, Phap) 

(N - Icing so coc thi cong. n - so coc trong ! mong tni) 


Oich lln're 
ticp nhan 
cua coc 

j 

j 

N 

n < 4 

n > 4 

! 

So krone one So krone coc 

• ° 1 ; v 

dat sail j kiem Ira 

So lirong ong 
dat san 

So luang coc 
kiem tra 

Cac ong 
50/00 

imm) 

()ng 
102/1-14 
(mm) 

Th a in do 
than coc 

NDT 

Khoan lay 
toi lai 

mui coc 

(Vic ong 
50/60 

(mm) 

Ong 
102/1 14 
(mm) 

Til am do 
than coc 
NDT 

Khoan 

1 fly 
loi tai 
mui coc 

Chi t o ma 

sal cue ho 

<50 

too 

0 

100 

0 

100 

0 

50-100 

0 

> 50 

too 

0 

100 

1 

50-100 

0 

50-100 

0 

Ma sal cue 

bo va mui coc 

<50 

100 

> 50 

100 

>30 

100 

>30 

50-100 

> 20 

> 50 

100 

> 50 

50-100 

> 20 

50-100 

> 20 

: -mo 

> 10 

Onto mui cue 

<50 

100 

100 

100 

50-100 

100 

100 

50-,00 

> 30 

> 50 

100 

50-100 

50-100 

> 30 

50-100 

> 30 

50-100 

>20 


Loai ong to 102/114 (dirong kfnh 
trong/dirong ki'nh ngoai - llieo mm) 
thirong diro'c bo tri 1 ong trong 1 
coc. Day ong nay thirong dat cao 
horn day coc khoan hay can kien 
mong db sau nay tien hanh khoan 
kiem tra chat lirong be tong mui coc 
va do lang can mun khoan (xem 
hinh 2.9). 

(’) Thai gian duac phep kiem tra 
sien dm sau khi do be tang 

Theo tieu chuan Phap viec tin" 
nghicm sieu am chi co the there liien 
diro'c toi thieu sau 7 ngay ke tir khi 



Hinh 2.11: Bo rri dug de khoan a mui cor 


ket thuc do be tong coc. Trong khi do tieu chuain cua My lai cho r^ng co the tien hanh 
do sau 24 gib tuy nhien neu de cang grin tudi dat dii cirbng do thiet ke thi cang tot. Theo 
kinh nghieni there te a Viet Nam, tot nhat la sau khi do be tong 3^7 ngay tuy theo v4t 
lieu be tong co dung hay khong dung cac phu gia tang nhanh qua trinh dong cimg. 
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Thao tac do : 


Khi tien hanh do bang 2 dau tren 2 o'ng khac nhau phai luon dieu chinh de dam bao 2 
dau do deu nSm tren ciing mot mat phang ngang (cao do) cua coc. Khi tien hanh do 
bang 2 dau trong cung 1 ong phai luon giCf co dinh khoang each giCra 2 dau do. 

Trong trudng hop 2 dau do da cung tdi day cac ong do, can dieu chinh them cac cap 
dan nham dam bao sao cho thdi gian truyen song am giCra dau phat va dau thu la nho 
nhat va bien do cua tin hieu nhan dirge la Idn nhat. 

De theo doi tot vi tri cua cac diem do, goc cua diem do chi^u dai cap phai tirong ung 
voi mep tren cua dng do chon sau nhat. 


Khi tien hanh keo cac dau do tir vj trf sau nhat len, thao tac do dugc tien hanh cung 
mot luc cac dai lugng vat ly can do. Toe do keo day len Ion nhat khong dirge virgt qua 
20 m/s, neu keo nhanh qua bieu d6 hinh dang song se khong phan anh diing chat hrgng 
moi trubng song sieu am di qua. Theo do sau cua ong do cir m6i khoang nhat dinh tier 
hanh thao tac do, co the bang tay hoac dat tir dong. Vung nghi co khuyet tat (su bier 
doi d6t bien v6 thori gian truyen song ldn hon 20%) can tien hanh thao tac do lai ban£ 
each giam khoang do nho hon nira va tang bien thien bien do cua tin hieu nhan dirge . 


Bao cao ket qua do : 

Ket qua do phai bao gom t6'i thieu cac thong tin sau day : 

- Tieu chuain sir dung 

- Ten co quan va ngubi chiu trach nhiem thirc hien do 

- Mat bang cong trinh va vi trf, ky hieu mong va coc dugc thi nghiem. 

- Dac diem cua coc thi nghiem : 

(a) Ngay d6 be tong va cac su co (neu co) da xay ra 

(b) Cao do mat bang va cao do day ege da quy v6 he cao do quy udc. 

(c) Kich thuoc tiet dien ege kern theo cac bien ban thi cong va nghiem thu hien truemg 

- Xac djnh vi tri cac ong do da dirge danh so tren ban ve, co ghi cao do chinh xac v 
gAn theo hudfng phuong Bac chuan hoac huong thugng ha luu song. 

- Cac so lieu quy ve cao do quy ude cua cac dau tren cua cac ong do. 

- Do thi bieu dien quan he giua thori gian truyen tin hieu giua dau phat va dau thu v 
chieu sau do. 


- Nhan xet co lien quan tdi ket qua thi nghiem dac biet la sir giam cua bien do ti 
hieu thu dugc; cac su co va cac thao tac trong quy dinh khong lucrng dugc trude va c 
kha nang anh hudng tdi ke't qua do. 

- Ho so kie’m dinh (so vdi chuain) cua thiet bi do. 
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3. PHAN TICH KET QUA DO KIEM TRA 
a) Dank gid do dong nhd't 

Sir d6na nhat dupe h\iu la d6ng d6u v6 chat lirong be tong than coc doc theo chieu 
dai, cung nhir tren loan tiet dien ngang cua coc. De danh gia sir dong nha't ngubi ta dua 
vao cac dac trirng am ghi nhan diroc nhir: van toe, bien do, nang luong va thca gian 
truyan hoac dira vao hinh dang cua song am thu nhan duoc. 

De phan doan v6 chat luong be tong than coc co the tham khao kinh nghiem cua 
Liu xin Lu (T.ung Quoc - 1997) sau day : 


Bang 2.4. Cac can cu phan doan chat luong be tong than coc 


Chat lirong 

Thoi gian truyen 

Bien do 

Hinh dang song 

Tot 

Ddu dan, khong dot bien 

Khong suy giam Ion 

Binh thirong 

Co gian doan 

Tang Ion 

Co suy giam 

Bieii doi la 

-J-— 

Ni'rt gay 

Tang i‘5 ret 

Suy giam ro ret 

Bien d6i la 


Theo kinh nghiem cua My, Phap va Anh neu bi^u d6 to'c do (hay thoi gian) truyen 
song am co d6t bien Ion hon 20% thi co khuyet tat Ion (phai xem xet). Vung khong co 
khuyet tat xung co bien do bien doi binh thubng, vung co khuyet tat bien do xung suy 


giam to ret. 



Hinh 2.12: Hinh clang song xung di qua rung co vd khong co khuyet tat 
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Theo kinh nghiem thu'c tiSn 6 Viet Nam, chu yeu dira vao sir bien dcii clot bien va 
nuTc do suy giam cua van toe truyen de xac dinh vi tri va mire do khuyet tat. Neu nurc 
do suy giam dot bien <15% xem nhu khuyet tat nhe, neu nurc do suy giam nay Ion hon 
35 -c40% phai xem xet klui nang coc bi gian doan hay nut gay. Trong pham vi mure do 
suy giam tir 15% den 35% dm xem xet cac nhan to khac nu'a nhu dieu kien chin lire 
cua coc,tain quan trong cua coc co khuyet tat va cua ca mong co coc do,kha nang sii'a 
clura... de* quyet dinh co xir ly hay khong xu ly hoac xet den su giam yeu cua coc trong 
linh toan. Viec danh gia nay con phai xem xet cung voi nhicu yeu to khac, dac biet la 
pham vi vung nghi co khuyet tat theo chidu dung, cung nhu tren loan tict dicn ngang 
cua coc. 

b) Xac dinh vi tri va pham vi khuyet tat 

Nguyen tfic cua viec xac dinh vi tri va pham vi khuyet tat la du'a vao su truyen song 
ant nhu da trinh bay trong hinh 2.5. 



Hinh 2.13 : Nyuyen ly ho tri dan rim - 
pliui sieu dm de ,\dc dinh pham vi khuyet tat 

Viec xac dinh vi tri khuyet tat be tong than coc (xbp rong, hang hoc, nut gav, thay 
doi tiet dien hay lan bun dat ...) du'o'c thu'c hien tren co' so cac bieu do bien dcii toe dc 
truyen am theo do sau. Du'a theo tung do chi do sau nguo'i la co the xac dinh du'oe vi tr 
va pham vi phan bo theo chicu sau ciia khuyet tat do trong pham vi mot mat cat daiu 
xem xet. Kct hop nhieu mat cat khao sat co the xac dinh dupe pham vi khong gian cut 
khuyet tat. Trong trUo'ng hop can thiet, sau khi da xac dinh du'o’c vung nghi co khuye 
tat co the dung phuong phap quet tia song am theo ca hai phfa de xac dinh pham v 
khuyet tat. Nguyen ly cua phuong phap nay la co dinh mot dau do tai vi tri co khuye 
tat, dau kia di chuyen theo phuong dung de nhan cac tia quet. Tai tung vi tri do pha 
tfnh dupe khoang each truyen song am (khoang each giua 2 dau do theo du'bns cheo) 
So do bo tri cac dau do nhu trone hinh 2.11. 
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Hinh 2.15 : Anh h irony cua ty le mrdc/xi many Hinh 2.16 : Anh hifdny cua ty le mrdc/xi many 
(0,30 -r 0,50) Irony qiuin he yiffa c irony do chin (0,45 + 0,65) Irony quan he yiila nfdny do chin 
nen R vd van tor sony doc v, . R = f(v,) . nen R vd van toe sony nyany v, . R =f(v,) . R s Id 

R s Id dirdny fruny hinh (Theo A.Ga/an - 1990) dirony iruny hinh (Theo A.Galan - 1990) 

Whitehurst (1966) da xay dung bang quan he gifra toe do xung truyen qua va chat 
luong b6 t6ng phu sau : 

Bang 2.5. Quan he giura toe do xung va chat luong be tong 


Toe d6 xung (m/sec) 

Danh gia chat luong 

Tren 4570 

Rat tot 

3660 - 4570 

Tot 

3050 - 3660 

Nghi ngo 

2135 - 3050 

Kem 

Dirdi 2135 

Rat kem 


Bang cac thi nghiem trong phong, trong cac di£u kien khac nhiSu so vdri thuc te, J.C 
Tijou (1984) da xay dung m6i tuong quan giua cuong do b6 tong va van toe am nhu sau : 


Bang 2.6. Quan he giura cubng do be tong va van toe am 


Van toe 4m, m/sec 

Cucrng do nen, MPa 

'-'an toe am, m/sec 

Cuong do nen, MPa 

3750 - 4000 

35 

3250 - 3500 

25 

3500 - 3750 

30 

3000 - 3250 

1 

20 
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Theo t6ng ket tir cac kinh nghiem thuc tidn, tieu chuan Trung Quoc da dira ra bang 
danh gia chat lirang be tong than coc theo van toe am truyen qua nhir sau : 


Bang 2.7. Danh gid chat lucrng be tong than coc theo van toe am truyen qua 


Van toe am 
(m/s) 

<2000 

2000 - 3000 

3000 - 3500 

3500 - 4000 

>4000 

Chat lircmg be 
tong 

Ra't kem 

Kem 

Trung binh 

T6't 

Rat t6't 

Cap chat 
lirang coc 

V 

IV 

III 

II 

I 


Trong triremg hop can xac dinh cucmg do be tong than coc khoah nhoi tu cac sb lieu 
do van toe sieu am truyen qua thu diroc phai tien hanh cac bu6c sau : 

- Xay dung tuong quan cuong do van toe sieu am truyen qua cho timg coc tung do 
sau do be tong tren co so do dac a cac mau thf nghiem lay khi do be tong than coc theo 
tung tuoi be tong. 

- Tien hanh do sieu Sm thong qua cac 16 dat san va suy ra cubng do cua be tong than 
coc. 

- Neu khong lam duoc truo'c cac m§u thf nghiem nhu noi 6 tren, co the tien hanh 
khoan lay loi, gia cong thanh cac mSu nen de xac dinh cuong do va van toe sieu am 
truyen qua cua be tong thay doi theo d6 sau d6 xay dung tuong quan noi tren. 
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Chutmg 3 

PHITONG PHAP THU D0NG BIEN DANG LO>N 


i. m6 dau 

De xac dinh sue chiu tai 
thuc te cua he coc - dat nen 
ben canh phuong phap thtr tai 
tlnh con hay dung phuong phap 
thu dong don gian va cho biet 
ngay ket qua tai hien tnrbng. 

Truoc day noi den thu 
dong thubng dupe hieu la 
dung cac cong thuc dong cho 
cac coc dong. M6 hinh chung 
cua tat ca cac cong thuc dong 
don gian duoc trinh bay trong 
hinh sau: 



Hinh 3.1: Bieu (lien vat ly ai cong thik (ton# ca ban 


Neu the nang cua bua bdng cong sinh ra de coc thang Stic kh.ing khong d6i cua dat R 


Wh = R. s hay R = Wh/s (3-1) 

Trong do : W- Trong luong qua bua 
h- Chieu cao roi bua 
s- Do lun cua coc 


R- Stic khang kiiong doi cua dat 

D6 khSc phuc sir don gian noa den intrc tho thien nay, da co nhieu cong thuc khac 
nhau dupe xay dung bang ca^h dua them vao cac he so thuc nghiem nhiim ke den cac 
dieu kien bua, dem, vat lieu coc va dat n6n khac nhau de co gang cho dupe cac ket 
qua phu hop vbi thuc te (dung hon la phu hop voi ket qua »htr tlnh). Da co hang tram 
cong thiic thuc nghiem nhu \ay, nhung noi tieng hon ca do :o su phu hop cao, co can 
cu hop ly, nen dupe sir dung rong rai la cac cong thiic Engineering News, Hiley va 
Gherxevanop. 

Tuy nhien, tir lau ngubi ta thay r^ng doi vbi cac cong trinh quy mo Ion hay co tfnh 
chat quan trong va dieu kien dat nen phuc tap thi phuong phap thu dong truyen thong 
na> khong dap ung dupe cac yeu cau v6 an toan va kinh te. Neu dung thu tai tlnh thi tin 
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cay nhirng dbi hoi chi phi cao voi thoi gian chuain bi keo dai va khong phai hie nao cung 
thu'c hien dupe do kho khan ve lien do va mat bang. Do vay da nay sinh nhu cAu tim 
mot each ticp can co co' so' khoa hoc, tin cay lion va cho ket qua chiYih xac hon khi dong 
coc noi chung va thir dong noi rieng. 


Tir cuoi the ky truo'c. da cho rang hien tu'png dong coc dupe mo phong tot hon bang 
ly thuyet truyen song. Lbi giai phu'ong trinh dao ham rieng cho sir truyen song mot 
chilli da du'o'c phai triehi voi cac phu'ong trinh mo ta rieng cac phan tfch dong coc. Tuy 
nhien. do co cac kho khan khi mb ta lie thong biia - coc - dat, nen cac ket qua dat diroc 
theo con difdng tinh loan giai tfch rat hun die. Dan nhfrng nam 60, sau khi co may tmh 
so. Smith da xay dung mbt tliuat loan va bo clurong trinh de xac djnh cac loi giai roi rac 
cho su truydi song thirc t6' va dupe goi la “phirong trinh song” trong phan tfch dong coc. 
Gina nhfrng nam 60. dupe sir tai tip ciia Cue Duong bo Lien bang My, Goble, Rausche 
\a cat cbng sir 6 Vien Cong nghc Case da phat tricn va xay dung thanh phan mem 
CAPWAPC voi mo hinh lie biia - coc - dat lien tuc va dupe ling dung kha long rai voi 
ten goi la “Phirong phap thir dong bien dang Ion”. Ten goi nay xuat phat tir yen atu co 
ban ciia phirong phap la phai lac dong mot lire len coc thich hop de’ gay bien dang du 
ion, de phat buy dupe sure khang Ion nhat ciia lie epe - dat. 

Cac co so ciia phuong phap nay la : 


• Phirong trinh truyin song trong coc 

• Mo hinh lie biia - coc - dat ciia Smith 

• Phirong phap Case 

• Phan mem CAPWAPC 

• He thbiig thiet bi phan t fell dong coc 
PDA (Pile Driving Analyzer) 

2. (’0 HOC SONG TUYEN TI N FI 

2.1. l inh tv le 

Khi mot thanh chiu va chain b mot dau vo'i 
mot klibi lu'png thi mot vung nho vat lieu ban 
dfiu bi nen (hinh 3.2). Su nen nay gay nen mot 
bien dang c va co mot lire F = u (A) E (A la dien 
tich tiei dien ngang, E la moduli Young ciia 
lianh). Khi do F nen doan ben canh. Dong thoi 
Jo vat lieu bi nen nen gay ra sir chuyeii dong ciia 
:ac plifin tir. Do do cluing ta noi \6 toe dp hat u 
rong thanh. Khi cho mot phan tii' co khoi lu'png 
n mot toe do trong mot khoang thoi gian At, thi 
ilian tir do se diroc gia toe va gay nen mot lire 



JiL ^ C.it 


f = C = 6. 
il CAt 


6 ^ 

A! 


- U : 


t = 


JJ 

C 


Hinh 3.2: Tilth ty le 
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quan tmh (u/At)m. Luc quan tfnh nay can bang vdi luc bien dang, vi dupe dat trong thoi 
gian gia toe ph5n tu nen bien dang se duqc truyen vdi toe do nhat dinh c, duqc goi la toe 
do song ting suat (m/s). 

Xet tren hinh 3.2, mat song sSn sang truyen tu mot diem dang dung yen. Trong 
khoang thoi gian At, song truybn duqc mot khoang AL = (At).c, do vat lieu ben dirdi 
diem nay bi nen, diem dich chuyen mot doan 8. 

Bien dang nay duqc gay bbi mot bien dang tren khoang AL do do : 

e = 8 /AL (3-2) 

Thay AL bang (At)c se co : 

8 = 5/ J(At)c) (3-3) 

Do diem nay truybn di mot khoang 8 trong thdi gian At nen ta co toe do truyen : 

u = 8/At (3-4) 


thay (3-4) vao (3-2) ta co : 

8 = u /c 


(3-5) 


Do vay bien dang trong vat lieu thanh ty le vdi toe do phan tu tai cung mot diem. 
Quan he nay co the mb rong d6 chtia ting suat o. 

ct = u E/c 


hoac luc F 


F = u [EA/c] 


(3-6) 


(3-7a) 


Hang so ty le EA/c thudng duqc goi la tro khang (ky hieu la z) vi no la luc ma coc 
chd'ng lai su thay doi dot ngot mot m/s ciia td'c do . 

Vi du 1 : Mot coc bi mot vat cting dap vao vdi toe do 3m/s. Hoi luc Idn nhat khi coc 
chiu va chain (E = 210.000 MPa; A = 115 cm 2 ; c = 5120 m/s). 

Gidi : Gia thie't khi va cham ban dau khong doi thi tdc do phan tu dtiu coc cung la 
3 m/s. 


Do do : 

F =3 [210.000 (1,15)/ ’5'120j = 1,26 MN 

Can luu y rang khi mot song di len vdi cac luc song nen cung se co mot tdc do thee 
hudng di len mang ddu am. Trong trudng hop nay tfnh ty le duqc doc la : 

F = -u (EA/c) (3-7b; 
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2.2. Tdc do song 

Bay gid ta xet hinh 3.3 va su can bang giua luc : 



F = A (E) c 

tac dong tai mot tiet dien ngang va tao ra mot gia toe 

a = u / At 


(3-8) 


(3-9) 


cho mot doan cua thanh co mat do p va chieu dai AL. Theo djnh luat thd 2 cua 
Newton : 


F = (m). (a) 


(3-10) 


se trd thanh (do m = A (p) AL) 

A(s)E = (A(p) AL)/(u/At) (3-11) 

nhirng u = (e)c va c = AL/At do do : (3-12) 

c 2 = E/p 

va toe do song trd thanh 

c 2 = lE/pf (3-13) 


Vi du 2 : Ti'nh toe do song cho 4 loai vat lieu sau day dung cac so lieu khoi lirong 
rieng va modun E sau : 


Vat lieu 

E - Modun 

MPa 

Khoi luong rieng 
kN/m' 

Tdc do song 
m/s 

Thep 

210.000 

78.0 

5140 

Be tong 

40.000 

24.0 

4040 

G6 

16.000 

8.0 

4430 

Nuac 

2.100 

9.8 

1450 


Neu dung c = (E/p) 2 co the bieu di6n trd khang (z = EA /c) theo cac dac trurng vat 
lieu co ban nhir sau : 


EA/c = A c p 


(3-14a) 


hoac : EA/c = A (E(p)J^ 


(3-14b) 


Bieu thirc nay chi ra ding cac sir thay doi giong nhau cua E hoac p co nhung anh 
hirdng nhir nhau den sir thay ddi trd khang. 

3. CAC COC KHONG DONG NHAT 


Gia sd coc co mot moi noi d giira chieu dai va dirdi mdi noi nay cac dac trimg cua no 
thay doi (hinh 3.4). Cac phan doan tren va dirdi co the co cac trd khang tirong dng Z, va 
Z 2 . Khi song irng suat nen (F, u r ) se dupe hinh thanh sao cho cac lure va cac tdc do can 
bang nhau ngay ben tren (chi sd 1) va ngay ben dirdi (chi sd 2) moi noi. Khi do ta co : 
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Hin It 3.3 : Tor do sony Hi nit 3.4 : <_ or son i> irtni^ mol rot Uidni> don# nhm 



ip = u, + u r = u 2 (tfnli lien tuc) 

(3-15) 


F, - Zjii, - Z|ii, = Z : Uj (tinh can b:\ng) 

(3-16) 

Giai ra se co : 

u : = u, 2Z,/ (Z, + Z 2 ) 

(3-17) 

va 

F 2 = u, (2Z,Z : ) / (Z, + Z ; ) 

(3-18) 

hoac 

F 2 = F, (2Z : ) / (Z, + Z : ) 

(3-19) 


Vi chi 3 : Mot coc khong cf6ng nhat gom 2 doan bang thep. Doan dtrbi co dien ti'ch 
tiet dien ngang bang nira doan tren. Hoi lire va toe do phan tir cna doan dirai theo ham 
ciia cac dai lirong va chain trong doan tren ? 

Gicii: 

u 2 - u, 12Z ( ) / (Z, + Z : )] = u, |2 (1) / (1 + 1/2) = 4/3 u, 

F, = F, |(2Z,)/(Z I +Z;)| = F,|(2( ' )/(l + ')| = 2/3 F, 

Nhir sau se trinh bay, lire song trong coc nay phai virot tren cac lire khang dat. Do do 
viec giarn tiet dien ngang (nhir trong vf du 3) co the’ anh huong den kha nang dong coc. 

Mot vi du khac v4 coc “khong dong nhat” la mui coc. 0 day : Z 2 = 0. 
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Do do : u 2 = 2u, 

= 0 (Iheo yen can cua mui coc tir do) 

Anh Huong cua viec "ngam” day coc co (lie dupe nghien cu'u theo each tirong tir. Do 
gia tri cua Z 2 lien den vo cung Ion non 

u 2 => 0 

F 2 2F, (theo yen can cua nuli coc tu do) 

4. GIA THIET TRUYEN SONG t6nG QUAT 

Gia thiet rang hai song truyen trong coc : mot truyen xuong duo'i, mot song khac 
truyen len tren. Khi hai song gap nhau, cac lire va cac toe dp phan tu cua chiing se cong 
tac dung. Cho rang cac lire nen dirong va cac toe dp phan tu truyen xuong am thi tfnh ty 
le trong hai song do cc) the bieu dien theo : 

F d = Z n tl (3-20a) 

F u = - Z u u (3-20b) 

Tat nhien o' day cac toe dp va lire song di len. di xuong duo'c xac dinh bang cac chi 
so tuo'ng ung “u" va "cl”. Luu y rang toe dp trong song nen di len la hu’ong len tren do 
do am. 

Bay gio' ta tfnh toan toe dp va lire lai mot diem xem xel ke tu' diem ma cac toe dp va 
lire song di len va di xuong gap nhau. 

F = F t , + F„ (3-2 la) 

u = Uj + u u (3-2 lb) 

Sau khi thay the quan he ty 1c (3-20a) va (3-2()b) vao trong (3-21b) ta dupe: 

Z„ = F, - F„ (3-22) 

va sail khi them (trur di) 3-22 vao (tir) (3-2la; ta dupe : 

F d = (F + uZ)/2 (3-23) 

F u = (F - uZ) / 2 

Hai bieu thii'c nay rat co ich khi tach rieng cac thiinh phan song di xuong va di len tir 
lire do dupe F va toe dp do clu'pc u tai mot diem da cho. 

Vi dii 4 : Mot so lieu ghi dupe cho tren liinh 3.5. So lieu nay bao gom ca hai lire va 
toe do nhan vo'i tro' khang nhu mot ham cua thoi gian. Song di xuong biing luc hoac toe 

dp ty le tai tho'i diem va chain khi dura ton tai song di len. Song di len being khong tai 

tho'i diem va chain va tang tir tir khi dal den dim coc do anh hu'o'ng sue khang ma sat 
thiinh ben coc. 
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PDI PILEDRIVING \NAl_YZER 
CAPWAP 


Song di len (da the hien cimg vdi 
song di xuong trong phin dudi cua 
hinh 3.5) co the dugc dung rat hieu 
qua de xac dinh su bit dau song tro' 
v6 tCr mui coc. Song di xuong, mat 
khac, chi r5 sir bit dau cua viec va 
cham. Trong song nay, thdi gian 
2L/c co the xac dinh ro rang hieu so 
giua di£m bit dau cua song xuong va 
circ dai cua song di len ngay trudc 
“thung lung” 2L/c. CAPWAP cung 
cap mot man hinh do thi vdi cac 
song len va song xuong de tinh toan 
don gian toe do song. 

5. CAC LUC KHANG DAT 


GRL & Associates.lnc 
Coc !hep dai 



2 = 142,8 



Hinh 3.5 : Do thi life - toe do va song len 
- song xuong cua PDA 


Dat chong lai sir xuyen xuong cua coc bing ca hai ma sat doc theo than coc va sire 
chong mui. Muon gitr dirge do lun lau dai cua coc, can phai xay ra sir phii hoai tiep xiic 
giu*a be mat coc - dat cung nhir dat - dat. Ngoai ra, dat tai day coc phai bi dich chuyen. 

Kinh nghiem cho thay ring, kha nang chiu tai trong tinh lien quail den sire killing khi 
dong. Tuy nhien, khi tinh toan kha nang chiu tai trong tinh tir cac quan sat khi dong coc 
can phai xem xet den cac van di sau day : 


(a) Sue chiu tinh co th£ thay doi sau khi qua Irinh dong da ket thiic. No co thi tang 
(hoi phuc) hoac giam (thu dan), ciic nguyen nhan cua sir thay doi do hi do thay doi ap 
luc nude 16 rdng, sir sip xep lai cua dat, sir phan bo lai ung suai trong dat va cac nguyen 
nh^n khac. 


(b) Khi dong coc toe do coc thay doi rat nhanh. Do do dich chuyen ciia dat chung 
quanh than ege lam hinh thanh cac luc khoi lugng (cac lire lien quan den gia toe). 

(c) Qua trinh dong ege gay nen ciic luc khang tai ca than vii mui coc,chiing co the 
vugt dang ke cac gia tri tinh do ung suit tiep cao. 

Cach tiep can thong thuong den ciic luc khiing dat mo hinh la : 

(a) Du bao su hoi phuc hay thu dan tu cac xem xet co hoc dat vii hoac ca kinh 
nghiem, hoac tir viec v6 lai ege sau mot thdi gian cho' va quan sat su khac biet trong ung 
xu khi dong. 

(b) Kho'i lugng lien quan den luc khang dat dugc bo qua. 

(c) T6c do phu thuoc vao su tang cac luc khang tiep xuc dugc m6 hinh hoa bing 
mot tu tuyen tinh. Thuc te cac tu nhu vay dugc dung trong dong hoc epe d£ tinh der 
toan bo mat mat nang lugng trong dat ma da bi bo qua [ vi du nhu cac luc quan tinh cm 
muc (b)]. 
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Sire khang tlnh nay dirge the hien trong ca hai khi dong thCr va sau khi thu tai tlnh. 
No dirge mo hinh hoa dan deo. Cach tiep can don gian hoa nay dugc hieu chinh nhat 
dinh do ke den tinh bat dinh trong cac lire khang dong. 


kN 



Coe ong bit day dirang kinh 3 insd 


b) kN 



Boxuyen(nnm) 

Bun set 

Coc ong bit day duong kinh 12 insd 


Hinh 3.6: Cac site khang dot do dtfcrc tai dinh coc 


Hinh 3.6 trinh bay cac lire khang dat there te do dirge da xtiy ra dirdi tarn mui cua mot 
ege ong thep bit day dau tien khi dong ege va sau khi thir tai tlnh. Ong dau tien dircrng 
kinh 7,5 cm dugc dong trong cat. Ong thir hai duong kmh 30 cm, dat la bun va set. Su 
khac biet giu'a cac dubng cong tlnh va dong la do cac hieu ung dong. Dbi vdi trucrng 
hop dat cat sir sai khac nay dugc tinh rat phu hgp bang tu tuyen tmh. Tuy nhien, truong 
hgp (b) da thay cac sai sot ldn ciia mo hinh nay khi xem rang toe do la duong trong so 
lieu ghi dugc va tiep tuc rat cao tai diem co sue khang nho nhat. 

Luc khang dat R, la tong ciia thanh phan tlnh dan deo R s va luc dong trong tu R^, 
dugc bieu di6n theo : 


R = Rd + R s = J v (u) +R S 


(3-24) 


d day J v la thong so can dong nhbt (N/m/s) va u la toe d6 ege (m/s) tai diem noi R 
boat dong. R s co the viet theo : 


R s = k s (u) cho u < q 

= R u cho u > q (3-25) 

cho suot chieu dai khong xay ra su do tai (toe do u < 0). R u la sue khang tlnh gidi han 
tai mot diem; k s la do cung dat, u la chuyen vi ege, q dugc ggi la quake, co nghla la 
chuyen vi coc ma tai do dat trb thanh deo. 
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Cac thong so can dong thirong duo'c dung trong mot dang khac di mot chut. Khi J v la 
he so can dong nhot, each tiep can thong thirong trong dong hoc coc la dung : 

R d = J (u) R s (3-26a) 

Vdi J bay gib dupe goi la he so can dong Smith (do do J = J, /Rs) co thir nguyen s/m. 
Do R s thay doi theo u (hoac thbi gian), each tiep can Smith khong hoan toan nhot tuyen 
tinh. Trong CAPWAP da dung mot cong thii'c khac: 

R d = J(u)R u (3-26b) 

Do R u luon luon la hang so,phep bien doi J=J,/R tl de dang tinh duo'c va luon luon 
dung cho moi thbi diem.Cach khac de xay dung hang so can dong la chia J, cho trb 
khang cua coc. Khi do: 

R d = J t (EA/c)u (3-27) 

Liru y ring J c thirc te la khong thir nguyen, no duo'c xem nhu la hang so can dong 
Case. Uu diem quan trong cua sire can dong Case la no cho phep mo hinh hoa mot lire 
can dong khi khong ton tai lire khang tinh nhu trong cac dat rat yeu. Cung nhu doi voi 
phan tfch ba chieu vdi cac gia tri sire khang tinh khac nhau thi cac thong so can dong d<5 
dang giir khong doi. 

6. COC CO SUC KHANG MUI 

Gia thiet mot song va chain co toe do u va lire F, = Z u, di den mot mui coc tir do. 
Trudc day da tim thay mot song phan xa sc hinh thanh sao cho toe do tai mui trd thanh 
u, = 2 U|. Neu mui coc dich cliuyen vao trong dat thi se hinh thanh mot lire khang. 


R = J v (u,) + R s (3-28a) 

hoac R = (J (u,) + 1) R s (3-28b) 

Do R duo'c dat dot ngot se sinh ra mot song nen di len phi a tren qua coc co toe do 
phin tir (di len) : 

u R = R /Z (3-29) 

Xet den anh huong cua phan xa song va chain tai mui, toe do mui coc dupe tao ra la : 

u, = 2u; - R/Z (3-30) 

Tlray R nhan duoc trong trudng hop sue can dong nhot : 

u, = 2iii - (J v u, + R s ) [L (3-31) 

Giai theo u, la cd : 

u, = (2 Uj - R s /Z) / (1 +JJZ) (3-32) 


Tuong iu cho sue can dong Smith : 

u t = (2 u, - R s /Z) (1 + (J) R s /Z) 


(3-33) 


48 



(3-34) 


va cho site can don" Case : 


u, = (2 u, - R s /Z) (l + J c ) 

Do vay u, trd thanh khong khi : 

R, - 2(Z)u, = 2F, 


(3-35) 


Noi each khac, lire khang tTnh ldn nhat cua dat la song va chain co the vupt qua 2 lan 
lire va chain. Cong thuc nay khong noi coc se di chuyen bao nhieu khi cho u,; Z va R s 
(no phu thuoc vao khoi lupng bua), tuy nhien no cho biet ro rang gidi han tren cua R s va 
nhan manh tain quan trong cua trd khang Z. Trd khang coe cang cao thi co the’ dat den 
lire khang cang cao. 

17 tin 5 : Mot coc do tai chd (dirdng kfnh 1,5m, A = 1,77 m 2 , E = 40.000 MPa, 
c = 4080 m/s) chiu sir va dap cua mot khoi lupng va gay ra mot toe do phan ter coc 
1,5m/s. Co the’ dat den lire khang dat ldn nhat la bao nhieu ? 

Gidi: R s in . 1N =2(1,5) [(40) l,77/4080j(10 2 ) = 52 MN 

Tuy nhien, trong there le lire khang ldn nhat tac dong bdi song khong ldn hon nhidu 
so vdi 1,2 lan (31,2 MN) lire va chain. Lire gidi han da giam nhe nay la ket qua cua su 
dich chuyen coc can thiet ma coc do da co tru'dc khi lire khang co the tac dong. Co the’ 
can quan tarn den diem sau day. Ta da thay each tiep can sue can dong Case dira den 
mot toe do mfii : 

u, = (2 u, - R/Z)/(l + J c ) (3-36) 


Thay R s - 0 (khong co sue khang tTnh ) va J c = 1 la co : 

4 = u, (3-37) 

Dieu do co nghTa la khong co song phan xa dupe hinh thanh neu coc dupe do bang 
mot tu co hang so J t = 1 hoac J v = Z. Noi each khac, ung xu cua mot coc ddng nhat 
chieu dai vo han giong nhu cua mot tu co hang so can dong bang trd khang cua coc 
(tat nhien, mot tu tuyen tmh dupe djnh nghTa la mot thiet bi co lire khang ty le thuan 
vdi toe do). 


7. CAC ANH Hl/ONG CUA BUA DOI V(3l TY SO KHOI LU'ONG COC 


r TLiao luan v6 ung xu khi dong coc khong co the ket thiic dupe neu khong xet den van 
de anh hudng cua khoi luong bua dong coc. Mac du cac chi dan cho thay chi co toe do 
va chain la quan trong khi dong coc, tuy nhien chua noi dieu gi ve mot nhat bua da tao 
ra mot do xuyen la bao nhieu. 


St. Venant da tTnh toan (hinh 3.7) lire dau coc cho bua thay ddi theo ty so khoi lupng 
coc. Do thi dupe lap cho di6u kien ngam chan. No cung the hien luc d mui coc. Tat 
nhien, nhu da neu d tren, dau tien luc mui coc tien den hai lan luc va cham. L/c la thdi 
gian song irng suat can de di doc chi^u dai cua thanh L do do tai thdi diem nay va chain 
di den day. 
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Hinh 3.7 : Lai giai at a Si. Venant cho nidi khoi ctdig va chain tren coc co go'i cifng 


Cac ket qua sau day se quan sat dupe : 

(a) Cac lire hay ung suat coc tat nhanh hem khi cac khoi luong bua nho hem. 

(b) Do phan xa tai mui coc, cac lire coc tang tai dau coc den cac gia tri cao hon luc 
va cham neu khoi lupng bua dii ldn. 

(c) Do xuyen cua coc co the dupe trnh tir dien tfch giua song va cham phan xa (hai 
lan toe do va cham) va sire khang tTnh chia cho trd khang. 

(d) Hinh 3.7 the hien sue khang mui co the tang den cac gia tri lbn hem 2F, (tai 3L/c 
trong hinh 3.7) neu khoi luong qua bita rat ldn. Day kliong phai la mot trucmg hop thuc 
te (trong luong qua bua ldn hon rat nhieu trong luong coc). 


8. MO HINH PHUONG TRINH SONG KHOI LU'ONG TAP TRUNG 

8.1. Chuyen tir cac he thong lien tuc sang rbi rac 

De co bieu thuc c 2 = E / p, dinh luat 2 cua Nekton da dupe dung vdi dang khd'i Iucmg 
nhan vdi gia toe thi bang luc. Bay gid ta nghien ciru cac khoi luong vo cung nho AL 
(p)A va cac gia so thdi gian vo cung ngan At cho su can bang dong nay. 

Tuong tir, co thd dimg cac khoi hrpng huu han *a cac gia so thdi gian him han cung 
vdi dinh luat 2 cua Newton de tfnh nhung chuydn vi va lire coc tai mot so' diem rdi rac. 
Qua bua cung co the chia thanh nhieu khd'i luong va do dan hoi ciia coc co thd dupe mo 
hinh hoa bang each dimg mot so luong hun han cac lo xo. Sai so se nho neu chung ta ke 
den su thay doi cham ciia thdi gian truyen song trong mot phan doan (mot phan doan la 
mot lo xo va mot khoi luong). 


Tir nhidu do dac cho thay cac lire va cac to'c do trong coc thudng dat den gia tri dinh 
cua chiing sau hon mot mili giay. Do'i vdi cac thdi gian tang nhu vay, chieu dai mot 
phan doan 1,5 m la du ngan. Mat khac cac qua bua diesel va thuy lire thirdng va cham 
true tiep vao mot dem thep va gay nen thdi gian tang ngan hon, do do co the can mot 
chieu dai phan doan ngan hon. 
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8.2. Mo hinh coc/ dat Smith 


Coc dupe mo hinh hoa bang mot loat cac khoi lurpng, chung dupe lien ket vdi nhau 
bang cac 16 xo va cac tu. M6i khoi Iupng cung dupe do (hoac chuyen dong cua chung bi 
ngan can) bang mot 16 xo dan deo va mot tu de cung the hien tac dong cua dat (hinh 3.8) 


a) So do coc 



Sac khang 
mui coc 


b) Mo hinh coc va dat 



Hinh 3.8 : Mo hinh phucmg trinh song cua Smith cho cp< va dat 


Hang so 16 xo K cua coc (tuong tir cho cac bo phan cua bua) duoc tfnh khi dung 
quan he : 

K = EA /AL (3-38) 

6 day AL la chieu dai phan doan (hoac b6 day cua dem dau coc). Cac khoi lirong 
dupe tfnh tuf: 


m = A (p) AL (3-39) 

Hai quan he quan trong can dupe chu y la : 

k(m) = (EA / AL) (A (p)AL) = (EA /c) 2 (3-40) 

m/k = A(p) AL/(EA/AL) = <AL/c) 2 (3-41) 


Do do tro khang cua mot phan doan coc co the dupe xac dinh tu can bac hai cua tich 
s6 khoi luung va do curng. Thuc te do cho phep dl dang tfnh dupe he so can dpng nhot 
tvr hang so can dong Case khi da cho khoi lupng va do cung cua mot phan doan. 


51 








Dieu quan trong nura la ty so AL/c (no la thbi gian can thiet de song irng suat di het 
phan doan) co the dirqc xac dinh tir cac gia iri khoi lirqng va do cirng. Dai lirqng AL/c 
thirbng dirqc goi la thbi gian tbi han At c . Liru y rbng gia so thofi gian thco tinh toan At 
can phai nho hon At c , mot thirc te ma da du'qc xem xet trong cac chirong trinh plnrong 
trinh song hien dai nhir GRLWEAP. 

Can liru y rang mo hinh cua Smith khong chira cac tu giiia cac khoi lu'o'ng coc. Sir mo 
rong cua mo hinh co ban nay co trong chirong truth CAPWAP va cho phcp tfnh dirqc 
sire can dong noi cua vat lieu ma no khong dan hoi ly tu'bng.. 


9. TONG HOP CAC QUAN HE QUAN TRONG 


Viec thao luan ve bua da tao ra song ting suat, dirqc ncu trong nhieu quan he quan 
trong dirqc tong hop lai nhir sau : 


1. F t , = u d (EA/c) = u d Z 
F u = -u u (EA/c) = -u u Z 

2. F d = (F + uZ)/2 
F tl = (F - uZ) / 2 



4. u 2 = u, [2Z|/(Z, + Z 2 )\ 


Lire va toe do trong song irng suat ty le voi 
nltau. Hang so ty le bang trb khang EA/c. 

Song xuong va song len tai mot diem co the 
tinh dirqc tir toe do va lire tong cong tai mot 
diem khi dung trung binh icing va liieu so 
tirong irng toe do va lire nhan voi trb khang. 

Toe do song tang theo can bac hai cua modun 
Young cua cqc va giam thco can bac hai cua 
khoi lirqng don vi cua cqc. 

Toe do song va chain giant khi trb khang cqc 
giant tai diem trb khang cqc thay dbi. 


5. F 2 = F; [2Zi/(Z| + Z 2 )] Lire song va chain giant khi trb khang cqc 

giant tai dient trb khang cqc thay dbi. 

6. u, = (2u,-R s /Z)/(l + J c ) Toe do mui cqc co the’ bie’u dibit theo dang 

dong neii co ma sat thanh ben. 


7. R ma x = 2Zu, 

8. J = J V /R S 

9. J C = J V /Z 


Lu'c khang Ion nhat ma mot song va cham co 
the dat den la hai lan toe do va chain nhan voi 
trb khang cqc. 

Sire can dong Smith bang h4ng so can dong 
nhbt chia cho sire khang dat tinh di ketn. 

Sire can dong Case bang hang so can dong 
nhbt chia cho trb khang cua cqc. 
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1 ( k = Ea /AL 


11 m = A (p) AL 


12 Z .-■= x k x m 


13 


: m 



14 m = Z (At) 


15 k = Z /At 


10. PHUtiNG PHAP CASE 


Do cling 16 xo dupe tinh bang modun Young 
nhan voi tiet dien ngang chia cho be day 
(hoac chieu diii) ph&n tir. 

Khoi Iirong mot phan tir la tfch so dien tfch 
tiet dien ngang, mat do khoi lupng va be day 
(hoac chieu dai) phan tir. 

Tro khang coc trong tnrong hop roi rac bang 
can bac hai cua tfch so do cling va khoi Iirong 
phan doan. 

Gia so thdi gian gioi han cho mot phan tich 
khoi Iirong tap trung dupe tinh bang can bac 
hai ciia ty so giua khoi lirpng vii do cung ciia 
phan tir. 

Khoi 1 irong mot phan doan lien tuc bang tfch 
so ciia tro khang va thoi gian truyen song qua 
phan doan do. 

Do cirng mot phan doan lien tuc bang tro 
khang ciia no chia cho thoi gian truyen song 
qua phim doan do. 


‘ Throng phap Case” la cac nghien ciru da dirpe phat trien 6 Vien Cong nghe Case 
bat dai tir nhirng nam 60. Muc tieu ciia cac nghien ciru nay la tmh loan sire chiu tai coc 
tire tho cho tirng nhat biia tir ciic so lieu do dac gia toe va lire diiu coc. Ngay nay, thuat 
ngir "Piirong phap Case” dc chi ca hai ky thuat va giiii thfch nhirng so lieu do dac ve 
anli hiring cua dat, ring suat coc, do nguyen ven coc vii tinh trang biia bimg each sir 
dung n ot thiet bi phan tfch dong coc. 

Cite bic’u thurc sau diiy dira tren co so truyen song mot chieu. Doi voi coc co tro 
khiing Z, lire F N1 (t) tai thoi diem t va vi trf do M, toe do u M (t) co th6 dupe dung de xtic 
dinh ci hai song len vii xuong |F l V] (t) vii F dV ,(t)]. Neu cac lire vii to'c do do dupe trinh 
dien dubi dang so tai cac thoi diem rcri rac j vii dupe ky hieu tirong ling la F Mj va u Mj thi 
hai sonj tai diein do do se la : 

Fcvij ~ (EM, ■ Z jU m j ) /2 (3-42) 

EuMj = (EMj + Z u Mj )! 2 (3-43) 


Neu uc khiing tai vj trf x ben Juo'i dinh coc bat dau tac dong tai thoi di6mt = t, + x/c; 
thi khi do hai song dupe hinh than.h nidi cai co bien dp R x /2 (hinh 3.9). De thoa man su 
can ban’ va tmh lien tuc, song len la nen, song xuong la keo. Song nen di len den dinh 
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tai then diem t x = t, + 2L/c. Song 
keo di xuong phan xa tai mui coc 
tai thori diem t L = t, + L/c nhir mot 
song nen, sau do di len tdi dinh tai 
thori diem t 2 = t, + 2L/c. Luc khang 
tai mui coc R, bat dau 6 thori diem 
t L = t, + L/c gay ra mot song nen di 
len va cung ve tcri dinh coc tai thoi 
diem t 2 = t,+2L/c. 

Neu tat ca cac lire khang la 
hang so trong suot thori gian 
t, + x/c < t < t, + 2(L- x) /c th'i 
tai thori diem t 2 = t, + 2L/c so 
lieu lire va toe do do dugc chju 
anh huemg cua : 


t-| - x/c ! i + 2* ,c 



(a) Song keo di len do phan 

xa 6 mui coc cua song nen nhap vao di xuong dau tien tai mot thoi diem som hon 2L/c 
I-FdM(ti)]- 

(b) Tong so cua tat ca cac song khang nen di len |R x /2). 


(c) Cac song khang keo di xuong ban dau nay di len dirdi dang nen sau khi phan xa 
tai mfli coc 1R X /2] va song di len tir sire khang mui |R,J. 


(d) Tat ca cac song di xuong (F [jV1 t 2 j. 

Song (b) va song (c) co bicn do tdng cong R (bang R x + R t ) the hien she khang cua 
toan bo dat do chung chua ca hai ni’ra song ma sat ben va loan bo sue chiu b mui. Do 
vay t6 hop tat ca cac song di ten chua sue khang toan bo (b va c) va song va cham da 
duoc phan xa (keo) 6 mui tai thori diem t,(a). 


F u (L) — R • F d (t|) 

hay (F m2 ■ Z UM2 ) / 2 = R - (F M] + Z UM1 ) / 2 


(3-44) 

(3-45) 


.Sau khi sbp xep lai ta co the tim dirge sue khang dat toan bo nhir sau : 

^ ~ (Fmi + Z UM] + F m2 “ Z UM2 ) / 2 (3-46) 

6 day cac chi so 1 va 2 chi cac thoi diem t, va t 2 = t, + 2L/c. 


11. SUC CHIU TAI TINH 

Trong dang thue (3-44), R la sue khang tdng cong tfnh dugc trong khoang thori gian 
2L/c. Sue khang t6ng cong nay la t6ng cua sue khang tlnh va sire khang dong. De xac 
dinh sue khang tlnh R x can xem xet cac van de sau day : 
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(a) Loai sue can dong cua dat 

(b) Chon thoi diem t, diing dan sao cho R s co bidn do day du khi lay cac mfiu F M va u M . 

(c) Hieu chinh R s da bi giam trong 2L/c do sir bat nay sbm cua coc (toe do am truoc 
2L/c). 

(d) Su thay doi cua do ben dat theo thoi gian (hoi phuc hay thu gian). Do cac 
phiromg phap dong cho sue khang tai thoi diem thf nghiem nen cac thi nghiem khi ket 
thuc dong coc cho do ben cua dat da bj xao tron, no co the khong bang vbi kha nang 
lam viec sau thoi gian nghi do tai co ket, sir phan tan cua ap lire 16 rong bj vuqt qua.... 
(Thirong kien nghi v6 lai coc sau mot tho’i gian nghi doi vbi tai trong lam viec thbi gian 
dai. Co the khong can so sanh thu' tTnh voi cac so lieu khi k£t thuc dong coc nhung can 
voi so lieu khi v6 lai). 


(e) Coc can phai co mot do liin lau dai trong nhat bua thu. Neu khong co duqc do 
xuyen lau dai nao (hoac chi vo cung nho) thi khi do chi mot phan sue khang da duqc 
huy dong. Didu do cung gan giong voi thu tai tTnh nhung khong dat toi pha hoai, ket 
qua la sau khi do tai do liin cuoi cung gan bang khong (khi do ta chi biet ft nhat coc co 
sue chiu tai da duqc thir). 


Xem xet (d) la nhung xem xet v6 co hoc dat, no khong rinh hubng den cac tfnh toan 
cua phuong phap Case. Xem xet (e) ban than no da tu giai thfeh. Ba xem xet dau tien se 
duqc nghien cdu ky hon. 

Sue can dong di cung voi toe do. Toe do mui coc co the tfnh duqc tu cac do dac dau 
coc nhu sau : 

u,(t) = F d (t-L/c) / Z - F u (t + L/c)/Z = (F mi + Z UMI - R) /Z (3-46) 


Lire can dong duqc dinh nghla lai R d bang J c Zu, (J c la hang so can dong khbng thu 
nguyen Case), ta co thd tim duqc sire can dong. Do sue khang tong cong la tong cua cac 
luc tTnh va can dong, sue khang tTnh tfnh duqc tu : 

R s = R - R d = R - J c (F M1 + Z UM1 - R) (3-47) 

hoac mb rong sang dang chi co F M , v M va J c 

R s = (1 -J C )[F M1 + Z UM1 ] / 2 + (1 + J c ) [F m2 - Z UM2 J / 2 (3-48) 

Hang so can dong co moi quan he thuc nghiem vbi co hat dat tai g4n day coc, duqc 
tfnh true tiep tfif dang thuc R s nay neu tai trong pha hoai da biet, hoac tft thu tai tTnh, 
hoac tu CAPWAP vi khi do chi con J c la chua biet. 

Sue khang dat tTnh duqc xem xet nhu mot ham s6' cua chuyen vi coc. V6i gia thiet 
don gian hoa sure khang tTnh tang dan hoi cho den khi coc dat den mot chuyen vj nhat 
dinh (goi la “quake”), sau do giu khong doi (deo) cho den khi bat dau bat nay. Quake 
ti£u bieu la 2,5 mm, mac du da quan sat duqc gia tri den 25 mm tai mui coc. 
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6 nidi tho'i diem t, bat dau tai dinh toe do dau tien, mot sue khang R s co the dupe 
xac dinh tu' dang thuc (3-48). Trong nhieu truo'ng hop, chuydn vi coc tai toe dp dinh dau 
tien a bat cir diem nao doc theo coc vu'o't qua quake cua dat, no dam bao cho loan bp 
sue khang da dupe huy dong. Tuy nhien, khi xuat hien dieu kien quake mui Ion (hi doi 
hoi mot sir nen dat dang ke dc huy dong dupe toan bp sire khang. Trong tru'P'ng hop nay, 
toan bp hay “R s lo'n nhat” (goi la max) se xay ra muon hon va co the- tim dupe bang 
each de chain t, lai sau dinh. Cac quake mui Ion thirong quan sat dupe cho cac coc 
ehuyen vi co diro'ng kinh Ion hoac trong dat bao hoa nuoe. Phtrong phap R miA eung co 
the can neu ehuyen vi nho tai dinh toe dp ban dau do nang lupng dira vao thap va tho'i 


gian tang ngan. 


Neu toe dp mui coc doi khi bang khong tin can dong mui cling bftng khong. Do do 
bat cu‘ sire khang nao tai tho'i diem da cho do la tnih va phu thupc vao hang so can dong. 
Loi giai nay co the nhin thay o do thi tren hinh 3.10 tai diem dau tien noi ma cac dirong 
cong R(t) va R s (t) bang nhau sau tho'i diem t,. Doi vo'i cac coc co sue khang than bfmg 
khong hay rat nho, phirong phap R. luk) la mot each giai quyet tuyet vo'i {doi vdi cac coc 
co ma sat trung binh, co the dung mot phiro'ng phap bo sung (R l2 ) dc xac dinh sire chin 
tai tuy theo each lira chon hang so can dong). 



Hinh 3.10: Do thi st'fc killing theo that ytan then hinh cho mot coc, 
cho thay site kluiny tony cony Rttj, Stic khiiny tilth Rjt) va 
cat yid ti i site khiiny It/a clton khde. 


De tfnh R aulo lam nhir sau: doi vo'i cac coc co sue khang than nho, lire, toe dp va 
ehuyen vi mui coc co the tfnh true tiep tir cac do dac dinh coc. Lire mui coc F, (do sire 
khang dat) bang : 

F. (t) = F VUI (t - L/c) + F vlu (t + L/c) (3-49) 

Tuong tu toe do mui bang : 


li, = 1 F VK | (t - L/c) - F Nlll (t + L/c)] / Z 


(3-50] 


Neu n. bang khong thi khong ton tai sii'c khang can dong va do do F, (0 = R , 

Cc o O • CT t ' a Lite 

doi vo'i F Mc ,(t - L/c) = F VU] (t + L/c). Tu dang thire 3-50 ehuyen vi mui tro thanh : 
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* 

U, = U, 

c/ 


(3-51) 


Mot do thi lire khang tTnh mui - chuyen vi co the nhan dirge tir F, bang each trir di 
sue khang can dong J c Z u, va ve lire nay theo chuyen vi tai thdi diem tuong irng. 

Hieu ehi'nh (c) la can thiet vi phuong phap Case tfnh sue khang dat hoat dong dong 
thdi. Ddi vdi cac coc dai co sue khang than dang ke, phuo'ng phap Case co the du bao 
thap sure chiu tai; dac biet khi dinh coc trude thdi diem 2L/c chuyen dich len tren., mot 
vai ma sat than co the bi do tai. Phuong phap Case co so khi do co thd d uoc “hieu 
ehi’nh” bling each cong them sue khang da bi do tai. Thanh phan dong khi do dugc 
trir di. 

12. PHAN MEM CAP WAP 

12.1. Gidi thieu mo hinh CAPWAP 

CAPWAP (Case Pile Wave Analyses Program) phoi hop cac so lieu toe do va luc do 
vdi phan tich phuong trinh song de’ thu duoc cac tac dong sue khang dat tren than coc. 
Do cac do dac lire va toe do la dau vao ni6 ta d^u coc, vi vay khong can thiet m6 hinh 
bua va he thong dong nhu trong mot phan tich phuong trinh song. 

Coc duoc mo hinh so bang mot seri cac phan doan coc. Trong phan lbn cac trubng 
hop cac dac trung cua coc da biet trude. CAPWAP sir dung cac phan doan lien tuc va 
dong nhat, khac vdi cac khoi va cac 16 xo, nhu trong phuong trinh song truyen thong de 
mb hinh boa coc. Viec nghien cuu phuong phap phan tich nay duoc thuc hien d^u tien 
bdi Fischer (Thuy Dien). Coc duoc chia thanh mot so (N p ) cac phan doan. M6i phan 
doan co the’ khac nhau. Danh so phan doan la i, co chibu dai AL, thi thdi gian truyen 
song At, = ALj/Cj bang gia so thdi gian phan tich At. 

Sau do, mot mo hinh dat (giong mo hinh phuong trinh song Smith) duoc gia thiet bao 
gom sire khang tdng cong va su phan bo cua chung, cac hang so sue can dong va quake. 
CAPWAP co the dung ca luc va toe do nhu dau vao cua phan doan dau tien, va thuc 
hien gia so thdi gian tuong tu nhu da duoc sir dung cho phan tich phuong trinh song. 
Chieu dai ghi duoc keo dai it nhat 20ms (ms : mili giay) sau thdi gian 2L/c (L la chibu 
dai coc toan bo dudi cac dau do, c la toe do song ung su£t). 

Neu do duoc luc dau coc, thi gia toe va toe do co the tinh duoc, so sanh duoc vdi toe 
db da do. Gia toe tai dinh coc (phan doan 1) la: 

u ) = (F m - F bl - R,)/m, (3-52) 

0 day F m la luc da do duoc, F b , la luc dudi phan doan 1; R, la sue khang cua d£t tren 
phiin doan 1, vam, la khoi luong cua phan doan 1. Neu biet gia toe thi co the tinh duoc 
luc theo : 


57 



lq — P M + R| + u | in 


(3-53) 


Tien hiitth so sanh cac irng xir dan coe do duoc va tmh duoc sc co ket luan sau : 

a. Tir khoang tho'i gian giii'a va chain va 2L/c sail va chain sc xac dinh duoc sir lhay 
dbi (rong phim bo sue can. 

b. Tir khoang tho'i gian ngay sau khi phan xa cua song ling suat tir miii coc, tac dong 
ciia sire can dong diroc tach khoi sire can Unh cua dal. 

c. Tir phan ghi sau do, sc xac dinh diro'c cac quake chat Uii \ a do tai. 

Co the cai illicit cac thong so cua dal iheo each khac. mot chu'ong trinh tir dong da 
dupe vict tir drill nhii'ng niim 1970 va lam vice rat tot cho nhii'iig coc co chicu diii nhb 
hon 30 m. Ngiiy nay. nhii'ng biro'c can thict dupe mot ky sir time hien khi sir dung may 
vi tmh de tfnii toan, cpng vbi kinh ngliiem cua anh ta vc co hoc song va sir linn vice ciia 
diit de; quy dinh dau vao. Qua trinh nira tir dong nay tranh dupe kit 6 khan vu'p't qua bo 
nhb ciia may tmh. 

Ban CAPWAP mbi nhat hien nay con bao gom mot plum mem do lim tir dong ty mi 
de nhan dupe Ibi giai khong can giao licp vbi ngubi sir dung. Vice tir dong hoa nay, co 
the tim du'pc Ibi giai Iren may tmh ca nhitn cho cac coc iron dal dac trung trong vbng it 
hon 5 phuti Do do ngubi ky sir co the xem xet cac ket qua va lien hanh cac hien chinh 
ncu can thict. 

12.2. Mb ta trinh tu CAPWAP 

Cac ket qua CAPWAP dupe dit'a tren "sir phii hop lot nhat co the du'pc" giu'a cac gia 
tri dau coc tilth toan dupe va cac gia tri lu'o'ng dirong do dupe ciia cluing. Khi sir phii 
hop ay lit toi u'u thi vice phim tfell ket (hue. Khi sir phii hop gifra hai gia tri do chu'a dal 
yen ciiu thi qua trinh lhay doi cac thong so sire can dat va kem theo la vice tilth toan cac 
gia tri dau coc sc dupe lap 1 ai. Ciutg tho'i diem do sb nhat biia do va tilth dupe sc duoc 
kieut tra. Co the xaiy ra vice cac ket qua khong dang tin cay ncu sir phii hop do kem. 

(A) Mo tri khrii qurit mo hinh coc 

Coe dupe cilia llianli cac phan doan co chicu dai AL = 1 m. Ngubi sir dung co the 
thay dbi chicu dai phan doan. Cac chicu dai cua lung phim doan dupe tilth toan sao 
cho ihbi gian truyen song ciia tilt ca cac phim doan lit bang nhau. Dbi vbi coc lam 
bang cac vat lieu khac nhau ciin dat duoc yen cim do khi cac phim doan co chicu diii 
khac nhau. 

Giti thict rang coe du'pc cilia thimh cac phim doan co tiet dicn ngang dbng nhat (xem 
hinh 3.11). Trong mb hinh Smith. N lii so ciia cac phim doan coc va cac lire can ma sat. 
trong mb hinh lien die N P lit so nhii'ng pliiut doan coc vii N s lit so cua lire cim ma sat - 


58 



So do coc 
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lifen tuc 


V 1 



Hinh 3.11: Mo liinli < nr Hen tin vit Lieu Smith 

Moi plum doan i c6 chieu dai AL,. nhu' vay (hoi gian iruycn song At, bang gia so tho'i 
gian phan tich At (trong each mo ta nay. ky hicu A co y nglna gia so hii'u ban). Do vay 
cac dac tiling ciia coc b,, p, (mo dun dan hoi. mat do) toe do song c, cua phan doan i la : 

c, = \ b, /p, (3-54) 

Luu y rang c,. E, va p, co the la cac dac trung tiling binh Iren loan chieu dai cua phan 
doan ncu cac dac trung do lhay dbi trong gia so chieu dai lu'Ong ling AL,. 

AL, = At. c, (3-55) 

Do m6i phan doan coc la dong nhat va dan hoi luycn null, bien do cua song di xuong 
r- , tai tho'i diem j, tai dan ciia phan doan i, se bang song tai cuoi ciia phan doan do a 
tho'i didm j + 1. 

Doi voi cac coc tict dien lhay doi, phan xa xaiy ra tai cac mat tiep xiic giira cac phan 
doan co cac dac trung kluic nhau. Dong tho'i. cac lire can va mui coc gay ra song phan 
xa di ngiro'c ICmu Trong phan tich da ghi nhan sir lan truyen cua ca hai song di len va di 
xuong . Thirc hien cong tac dung hai loai song do tuan theo co' hoc song co so sc co 
dupe cac luc va toe do tai cac bien iron, hoac bien dudi cua mot phan doan. Toe do u, 
licit phan dupe se tint ra chuycn \ i it, cua phan doan i. 
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(B) Mo hinh dat 

(B,) Cdc c/uan he ca so 

Chuyen vi va toe do cua mot phan doan coc doi vcri dat (Lu'u y : trong each tiep can 
eo so cua Smith, dat dupe xem la co dinh) la co so de tmh cac lire can ctia dat. Mo hinh 
dat Smith bao gom mot 16 xo dan deo va mot tu tuyen tmh. Nhu tren hinh 3.12, tai 
phan doan coc i, luc can dat dupe mo hinh hoa boi ba thong so : lire can gioi han R UI ; 
quake q; va he so' sire can dong nhot Jj. Sue chiu tai tmh t6ng cong R ut la tong cua tat ca 
R U1 . Luc can tong cong (tinh cong dong) R, tai phan doan i dupe tmh theo : 

R, = R si + R cli (3-55) 

6 day : 

R si va R d , la cac Stic khang dat tinh va dong thay doi theo tho'i gian tai phan doan i. 

Cac luc can dat co the tac dong tai tung phan doan coc : Ngoai ra, do cac phan doan 
coc thuorng ngan doi voi phu'o'ng phap CAPWAP, co the can mot phan tir can dat tai 
cuo'i cua phan doan coc cho sire chiu mui va mot phan tir can dat tai moi phan doan coc 
thu hai. Dong thefi cac phan doan dat chi can danh dau cho phan coc chon trong dat. Do 
vay so cac phan doan coc N p co the khac vdi so cac phan tir can rna sat N s . Nghien ciru 
mot phan tir dat k tai phan tir coc i. Khi biet toe do phan tir coc u, va chuyen vi u, va he 
so she can dong nhot J k thi lire can thu k la : 

i t 
I 1 



Hinh 3.12: Mo hinh life rein chit Smith 
(Mo hinh sire cun dong nhot thay cho site can dong Smith chat t he). 


Voi luc can tinh : 

~ Rsk 

+ J k (u.) 

(3-56) 


Rsk = Ks 

k Ui 

(3-57) 

Va 

Rnk < R s 

k < R uk 

(3-58; 
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Trong phan sau se neu dinh nghTa cua cac gia tri nay. 

(Bn) Ddtdi va tdi chat tdi 

Lire can imh thap han dupe gidi han (hoac am, lire can gidi han) trong phuang trinh 
(3-58) la : 

R„ k - -U n R U k (3-59) 

Vdi 0 < U„ < 1 (3-60) 

Lira y rang U„ luon luon bang khong cho lire can mui coc. mo hinh phuang trinh 
song lire can Unh cua Smith doi vdi lire can than coc gia thiet rang khi bat nay va dang 
len (hoac am) sue chiu tai co the dat tdi nhu bien dp cua luc can than coc chiu nen gidi 
han. Kinh nghiem nhieu nam trong phii hop tin hieu CAPWAP cho thay gia thiet nay 
khong dung (Luu y rang "Lire can am" nay khong quan he gi vdi thuat ngu dia ky thupt 
"ma sat am" xay ra khi dat co ket chuydn dich tirong doi xuong phfa duoi so vdi coc). 

Sir do tai hoac he so mire dp am U n (trong CAPWAP goi la "UNId") co the lay gia tri 
trong khoang 0 va 1, gom ca cac gia tri do, cho than coc. UNId = 1 tuang ung vdi gia 
thiet ban dau cua Smith con khi UNId = 0 ngu y rang khong ton tai lire can than coc 
am. Nhu vay, lire can than coc dang len gidi han la tfch so cua UNId va lire can gidi han 
duong tai bat cir phan doan nao. UNId duo'c gia thiet khong doi doc theo than coc. Khi 
dong d<5, UNId khong co anh hirong (khong co bat nay len). Khi dong kho, UNId co the 
chon lhap bring 0, anh hudng cua UNId de dang quan sat dupe trong phan sau cua so 
lieu. Cac gia tri thap hon cd xu hudng tang phan sau cua du'dng cong tinh toan dupe. 

Gia tri K sk trong phuang trinh (3-57) la dp cirng dat cua lire can thd K. Doi vdi cac 
toe do duong (hudng xuong). 


R-sk ~ Ruk/ C K 


(3-61) 


Vdi q k la quake chat tai thuc te. Quake ma sat thanh ben q k (QSK n la ten thuc te cua 
gia tri nay trong CAPWAP) khong co the bang khong (tnrdng hap deo ly tuang) do ly 
do 6n dinh phuang phap so. Chiing cung khong dupe vupt qua chuyen vi phan doan coc 
ldn nhat hoac cd the gay ra sir tac dong khong hoan toan cua lire can.Cac quake ma sat 
thanh ben ldn cd xu hudng lam cho lire can giu dupe dai hon va do do dudng cong luc 
tmh toan gifr dupe cao han, dai hon trong so lieu doi vdi cac gia tri quake cao han. Cac 
quake ma sat thanh ben ldn con lam cham sir hoat dong cua lire can, do do da tfnh dupe 
nhidu luc can han doi vdi cac phan doan phia tren khi cac quake ma sat thanh ben da 
dupe lay ldn ho'n. Kinh nghiem va cac thi nghiem trong phong noi chung da cho thay 
cac quake ma sat thanh ben tuang doi nho va gia tri 0,25 cm trong phuang trinh song 
truyen thong thuong la gia tri tot nhat. 


Quake d mui coc (QToe) dupe CAPWAP xac dinh la mot thong so rat bien dpng tuy 
thuoc vao ca kfch thirdc coc va dieu kien dat, quake d mui can nho han chuyen vi mui 
epe de lire can d mui hoat dpng hoan toan. 


6! 



Doi vo'i cac toe do coc am (chuyen dong len tren, bat nay) mot quake su'a doi dirge 
tinh theo : 

( -lkm = C l.ik/ C Ik,.. ( - V6 -) 

Va do eii'ng : 

K sk = R,, k /q km (3-63) 

He so quake ma sat do tai C k (CSKJ duo'c dung dc chi gia tri quake ma sat do tai 
thap lion so vo’i quake chat tai. He so 1,0 dirge dat tnrdc dc tao ra cac quake chat tai va 
do tai bang nhau nhir trong mb hinh phirong trinh song Smith lieu chuan. Cling gia tri 
do ap dung cho moi quake ma sat. Quake do tai there te (bang CSK n nhan QSK„) khong 
co thb bang khong vi ly do phirong phap so . Gibng nhu’ quake chat tai. mol quake do tai 
thap se gay ra mat tai sbm va do do lire tinh dirge tai cubi nhat dap se hi thap. Doi vo'i 
cac ege ma sat dai. sir do tin co the xay ra tru'bc 2L/c va CSK„ khi do co the anh hu'd'ng 
den sir phan bo lire can. 

Mot he so (CToc) co the dirge quy dinh dc giam quake do tai ciia lire can 6 mui. He 
so nay co the lbn lion khong va nhb ho’n hoae bang 1,0. Co the co ngoai Ic khi can co 
khoang hb b mui (TGap). Khi do quake do tai co the lbn bang tbng ciia i|uake mui va 
khoang ho' o' mui. Do do lie so do tai tai mui co the lbn bang (TGap + QToc)/ QToc. 

Cach ticp can mo hinh co so nay doi vo'i lire can tinh dirge tub rqng bang mot phirong 
an "tai chat tai". Phirong an nav quy dinh mot quake chat tai trong mot elm ky chat tai 
thir hai hoae muon lion. Phirong an nay trong ihual loan Smith khong can ihict vi o'day 
khong co sir phan cilia cac quake do tai (cac do eii'ng chat va db tai la bang nhau). 
Phirong an moi nay co the nbi tilin' sail : 

" Du'b'i mire tai chat tai. do eii'ng dat bang do eii'ng dat khi do tai trong elm ky chat tai 
thu: hai hoae muon lion (trong qua trinh phan itch)" 

Mii'c chat tai nay (LSK„ va L.Toe) nbi cluing ft co y nglua. Anh liirbng chi xuai liien b 
phan sau ciia so lieu. Hon nii'a toe do ciia phan doan cb lire can than can phai co ft nhat 
mot gia tri diro'ng, am va hie db duong ticp theo, cb lie so giam do tai de co dirge anh 
hirbng. Hinh 3.13 mb ta quan lie lire can iTnh toan bo doi vo’i bicii dang dat. 

(B() Gap va Plug 

Theo kinh nghieni ve sir phu hop cua CAPWAP efin co sir mb tong khac doi vo'i quy 
luat lire can dat Smith cho mui coc. Doi vo'i cac coc lira tren lop dat rat eii'ng. mot 
khoang hb (TGap) giu'a mui coc va dat doi khi ton tai. No gay ra lire can kicu bicii dang 
eii'ng, cb nghia la coc chuyen dich qua khoang ho' nay thi lire can tinh o' mui chi con 
bang khong. No chi bat dan tang luyeii tinh khi chuyen vi mui coc virgt qua khoang hb 
lien. Tbng so khoang hb mui (gap) va quake o mui can phai nho hon chuyen vi mui coc 
lou nhat xay ra trong qua trinh I nhat biia. 
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Hi nil 3.13: l .//'(■ < an iinh than roc 

Luc can tlnh ciia dal quan he \(Vi khoang ho' o' mui g, bang : 

R.k - K vi> (U, - g.) (3-64) 

Dot voi g, < U, (3-65) 

Khi K bang N s + 1 (mui coc) va i bang N ,R a bang khong doi voi cac ehuyen vi nho 
bo'll khoang ho b mui va bang R, lk doi voi cac chuycn vi Ion horn tong so gap va quake 6 
mui. Khi do tai. lire can mui thco quake do tai. 

Mot khoang ho thubng dupe mo phong ton tai voi mot quake Ion, cho phep xay ra 
lire kco Ion khi ton tai lire can cao. Anh hirdng ciia vice dung gap noi chung rat cue bo 
doi \(Vi thoi diem trong vdng 2L/c sail va chain. Trong cac phan tTeh plurong trinh song 
truyen thong, quake 6 mui se bang long ciia gap va quake a mui. 

Mot Plug hoac khoi dal tai mui coc dupe dimg trong sir phat trien ciia CAPWAP de 
"trang trf" cho sir phu hop. Trong CAPWAP khoi dat tac dong nhir mot lire can ben 
nszoai, bi done ho’n la mot sir thay doi thuc te trong mb hinh coc. Do do, lire can khoi 
dat (R m ) tai thdi diem j, tac dong tai mui coc la : 

R n1i = W s (u b| - a,,,.,) / (gdt) (3-66) 

O day W s la trong lupng dat, u h la toe dp mui coc, g la gia toe trong tnrbng va dt la 
gia so thoi gian tmh toan. Hinh 3.14 mo ta moi quail lie giCi’a lire can tTnh va chuye’n vi 
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mui coc. Lnu y rang, mile tai chat tai (LToe) co the dirge quy dinh, con mire do tai o 
mui luon luon bang khong. 

(B 4 ) Stic can dong 

Cac Inc nhott (la ham cua toe do) cung chong lai sir xuyen cua coc. Theo dinh nghia 
cua phirong trinh song Smith truyen thdng 

Rdi = jsi u i R s , (3-67) 

Do vay, Inc can dong R di phu thuoc vao ca toe do phan tn u, va Inc can tlnh tarn tho'i 
cua phan doan R si bang mot he so sue can dong Smith co thn nguyen j si doi v6i phan th 
i. Tuy nhien, de thuan tien hon trong sir phu hop CAPWAP dung he so nhdt tuyen tinh. 



(3-68) 


Khac vdti cac gia tri Smith chung co the lay khong phu thuoc vao Inc can tlnh. Viec 
tinh lai cac he s 6 sire can dong Smith tur cac h6 s6 nhbt J v co the dugc mot each gan 
dung (bang each dat R si = R uj ) khi dung : 

j s , = J V1 / R u , (3-69) 


De tranh vi6c phai xet den cac thong s6 site can dong nhort rieng re, he s6 sue can 
dong ma sat Case jj da dngc dinh nghTa la tdng khong thur nguyen (kieu phnong phap 
Case) cua cac he s6 sire can dbng nhot. 

j c = S um (J vi ) / Z (3-70) 


6 day Z la trb khang coc. He s6 su:c can dong ma sat Case J c (JSK n nhn CAPWAP da 
xac dinh trong nhap s6 li£u) co the quy dinh nhn mot dai lngng khdng thn nguyen. No 
co the g£n bang kh6ng (mac du rat khong pho bien) va lorn nha't da quan sat dngc la 3. 
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Tuy nhien, khong co ly do dc JSK n khong co thb cao hon doi vdi cgc dai co trb khang 
thap, nhu'ng khong co phan doan nao co he so sii'c can dong Case Ion hon 1,0. Vi vay 
mot gio'i han tren tuyet doi ciia su'c can dong ma sat Case la N s , so cac phan tir dat. 


Cach liep can su'c can dong cua dal thco Smith thfch hop hon sir chi dan su'c can 
dong so vo'i each tiep can sire can dong thco Case vi no co lien quan den lire can tlnh 
cua dat. Vi ly do do gia tri siic can dong ma sat theo Smith J sj (SSK n ) dirge tfnh va trinh 
didn trong CAPWAP. Tung tho'i diem jSK„ nhdt du'o'c dua vao, gia tri SSK tl theo Smith 
se dirge linh toan lai. SSK n cung co the dirge dua vao va gia tri tirong ting jSk n se dirge 
tfnli, tuy nhien bat cir sir thay ddi tiep theo nao cua lire can dat se lam thay doi SSk n 
nhirng gia tri moi JSK n giir nguyen khong doi. Chi dan cho cac gia tri sire can dong ma 
sat Smith la nhd nhat la 0,075 s/m va Ion nhat la 1 s/m. Tuy nhien, doi khi cung quan 
sat dirge cac gia tri nhd hon hoac Ion hon. 


Tirong tir doi vo'i mui coc ta co mot he so site can dong mui coc theo Case. 


J,c = J 


(3-71) 


6 day "n + 1" chi phan tir mui ege, n la long so cac phan doan cgc. Su'c can dong 
mui cgc cung co the dirge quy djnh hoac theo Case j, (Jtoc), hoac theo Smith (SToe), gia 
tri su'c can dong mui cgc Ion nhat theo Case khong virgt qua 1. 

Cac gia tri sii'c can dong mui cgc thco Smith du'g'c kien nghi liro'ng tu nhu cac gia tri 
sue can dong ma sat thco Smith. 


Trong sir pint hop CAPWAP quan sat dirge cho thay mo hinh sue can dong nhdt 
luyen tinh tot hon so vdi each tiep can cua Smith o' phuong trinh (3.67) doi vdi than cgc. 
No cung thu'dng tot hon dac diet khi lire can tac dong tai 2L/c thap. Mot phuong an cho 
kieu sue can dong mui (OPtd) co the dirge chon hoac nhu' nhdt tuyen tmh 
(OPtd = 0), Smith (1) hoac sir phoi hgp (2) ciia nhdt tnrdc va Smith sau khi lire can mui 
gio'i han lan dau lien boat dong loan bo. OPtd thco phuong an 1 va 2 thirdng quan sat 
thay khi quake mui la tuo'ng doi cao hoac co klioang ho d mui cgc. 

(B 5 ) Lan tntxen su'c can dong 


Trirdc day da gia thict mo hinh lire can ciia dat kieu Smith nghien cuu chuyen dong 
cua coc chi dc tinh toan cac lire can. Tat nhien chung ta nhan there dirge rang cgc tao ra 
mot lire trong dat, no lam cho dat chung quanh cgc cung chuyen dich. Sir chuyen dicli 
ciia dat co the dac biet quan trgng khi chuyen dong ciia cgc nho den mii'c thu'c te khong 
xaiy ra pha hoai trugl. Mot vi du la cgc tren da cung. Do cgc sinh ra mot lire nen chong 
lai da. song hinh thanh trong da va lire can dat xuat hien se la mot ham cua toe do hon 
la cua chuyen vi. Vi du do giai thfch tai sao cluing ta noi ve "lan truyen sii'c can dong" 
fnang hrgng duoc lan truyen di ho'n la hi tieu hao cho cat dat)va tai sao dung mot khoi 
uong va mot tu de thay the cho cac lien ket dat ciing cua mo hinh Smith. 


65 



Do coc chiem cho, phan dat bao quanh than coc cung bi chuyen dich, dac biet la 
trong vung truot. Mot vi du la coc khoan vdi be mat go ghd dat trong dat di'nh. Mot 
trucmg hop la khi quan sat dupe ma sat 16n trong 2L/c dau tien, nhirng lire can tdng 
cong da xuat hien sau 2L/c la be. Truong hop do la ket qua binh thubng khi lire can tTnh 
be nhirng sure can dong Ion gay nen gia tri sire can dong than coc theo Smith virot qua 
1/3 m/s. Di6u do, lam mot so tac gia cho rang (Liksin va nhirng ngirbi khac 1992 ) can 
phai sir dung mo hinh lan truyen su”c can dong de the hien chuyen dich cua dat trong 
nhirng triremg hop nhir vay de thu dirqc su so sanh hop Iy vdi thir tai tTnh bang each gidi 
han he s 6 sure can dong Smith cue dai than coc den 1,3 m/s. 

Hinh 3.15 trlnh bay mo hinh lire can khdi luqng - tu - 16 so kidu Smith cho ca than va 
mui coc. Tat nhien, co the x^y ra viec coc khong du kha nang chiu bat cir tai trong tTnh 
nao neu tu do cua dat co he so siTc can dong nho hon khong gioi han (mat khac mot 
vung do sau vo han co the chiu chuyen vi vo han duoi bat ky tai trong nao). Dieu phi ly 
do co the duqc giai quyet bang gia thiet cac he so sire can dong J ss hoac J sl cua dat 
chd'ng do la nho hon vo han chi khi xaiy ra hien tupng dong. 



Hinh 3.15: Mo hinh life cun dat than (a) mui (h) Smith mo rdng 
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Khoi dat do than coc M s va tu J ss xuat hien de tao mot mo hinh tot cho viec song hao 
tan ruing lu'png trong mat tiep xuc coc - dat, ma no khbng phai dan - deo khbng 
trifo't. Cac phtrong trinh dieu khien u va u dupe thay bang cac gia tri tuong doi do u r va 
u,.. Sir chuyen dich cua khoi dat do (toe do u ss , chuyen vi u ss ) dupe tfnh toan don gian 


theo : 




u ss.j - Ts.j.i + (R s ± L E s .j-i Jss) / (J ss + M s /At) 

(3-72) 

Va 

u ss.j = ^ss.j-l + (Uss.j- 1) At 

(3-73) 

Khi do : 




U„j = U,j - U SSJ 

(3-74) 

Va 

u, 0 = u LJ - u ss-J 

(3-75) 


Khi ap dung mo hinh lan truyen mui dtrpc kien nghi nhu sau : 

*Khoi dat do mui M, (MToe) lam cham anh hubng cua tu (lan truyen) dat mui coc, 
J st (BTdp). Mot gia tri xuat phat kien nghi se dupe tfnh toan tu khoi dat ben ducri mui 
coc cho den do sau bang 3 lan duo'ng kfnh coc. Gia tri tu dat do mui coc J s[ (BTdp) dupe 
ap dung thuan tien cho nhfrng coc khong c4m vao trong dat hoac da. Thubng thudng 
BTdp bring khong (CAPWAP khi do bang vo han). Neu no khong bang khong do co lan 
truyen sire can dong tai mui coc , thi no co the bang 0,2 (gia tri nay da dupe quy dinh 
thco cac don vi EA/c cua coc). 

*Tu ma sat dat J 5S (SKdp) thubng du'pc dung de mo hinh hoa sir chuyen dich cua dat 
doc theo than coc. Neu gia tri SKdp bang khong thi CAPWAP se xac djnh mot tu cung 
vo han (dat khong chuyen dich : sir dung mo hinh Smith). Gia tri nho den 0,02(theo don 
vi EA/c cua coc) da quan sat dupe mac du gia tri xua't phat da kien nghi la 1,0 va cac 
gia tri khoang 0,2 den 0,1 la kha thap. Cac gia tri rat lefn co the chap nhan dupe, nhung 
chung lam giam tfnh hieu qua cua phuong phap nay. 

(C) Thuat toan truyen song 

(C,) Coc dong nhat 

Doi voi cac dac trung thay doi cua coc E,, p, (mb dun dan hoi, mat do lay trung binh 
tren toan bo chibu dai phan doan), toe do song cua mot phan doan la : 

C, = (E, / S,) 1 ' 2 (3-76) 

Khi sir dung tro khang : 

z, - (E, A,) / c, (3-77) 

O day A, la dien ti'ch tiet dien ngang trung binh cua phan doan i, song truybn xuong 
phfa dubi F di tai phan doan i co the tfnh du'pc tir : 

F dl = [F 1 (t) + Z 1 u 1 (t)]/2 (3-78) 
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Tai thcfi diem bat ky j ca hai song len va xuoiig F U IJ va F Ji r lit t6n tai irons phan 
doan i. Doi voi 2 phan doan kb canh co cling cac dac tnmg : 

F„, h = 0 -^) 

Va : F lliJ+ | = Fjj.ij (.'-SO) 


(C : ) Coc khong dong nhii't 

Neu cac dac tnmg tiet dien ngang lliay dpi giCra cac phan doan i va i + 1 thi khi do 
tro khang coc Z, phai xet den sir phan xa. Tro khang nhir trutic day da neu. 

Z, = (E, A,)/c, (3-81) 


6 day A, la dien tich tiet dien ngang cua phan doan i.Khi dinli nghTa. 

Z,-Z 1 /(Z, + Z 1+1 ) 

Va : Z s j., = Z. / (Z: + Z,.,) 


(3-82) 

(3-83) 


Cac gia tri song nidi cua gia so thdi gian tiep theo cung chiu anh hirdng cua lire can 
t6ng cong R ( (tmh va dong) tai phan tir i va dupe xac dinli theo : 


F =7 lip 

1 ti.i.j+1 r.i 1 it.i+1 .j 


f\i.t.i + l^iI + Z,.,.,! F ctj 


- Z s ,i [2 Fj_ M : - F Uii : - R,I + Z, ,., F u _j 


(3-84) 

(3-85) 


(C d Vet nut coc 


Mo hinh epe co the gom cac vet nut dung cho vice mo hinh hoa moi noi hay gfiy coc. 
Ve nguyen the, mot ch6 ghy co the gay phan xa lioan toan neu no md va co the truydn 
song neu no dong. No co the truydn ca song keo va song nen sau lire keo S, va nen S c , 
khi han che vet nut, chuyen vi tirong doi u, v sc dupe truyen den hai phan doan ke can vet 
nirt. Do vay quy luat vet nut ca soco the dupe hinh thanh theo ly lc : cac song chi dupe 
truyen neu u, < S, va u, > S c neu cac chuyen vi keo dupe xcm la am. 

Dang tiec, mo hinh vet nirt don gian do khong the liien tinli thuc te day du de’ phan 
anh dupe irng xir cua cac vet nut va gay thuc te. Do do mo hinh nay da dupe siia doi de! 
xet den viec mot so luc luon co the truyen qua vet nut lioac moi noi (co nghTa la do vice 
co cot thep, cac vet nut chi bao trum mot phan ciia tiet dien, hoac sir phan phoi khong 
lioan hao khac). Hai mo hinh da dupe xay dung trong phan mem nay. 

Dau tien la mo hinh vet nut hoan toan nlidn WEAP. Hai tiet dien ngang sat vdri 
khoang nut da dupe quy dinli, cac lire dupe truyen tang cho den khi dat den lire cua cac 
tiet dien lien tuc nhir tren hinh 3.16. Mo hinh nay co the bicu dien nhu sau: 

F UJ .j = (-F di j., + R,/2) (1 - r) + (F* luJ )r (3-86) 
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VetnCrtchiukeo. S. 



Chuyen vi nen 


Hinh 3.16: Mo liinh vet nut 

Vbi r = Ad/S 6 day Ad la chuycn vi tu'ong ddi hicn tai, va S la vet nut keo hoac nen. 
Ky hieu F* UilJ la song di ldn diro'c tinh cho mot tict dicn khong gSy. Liru y rang r se 
Ion hon 0,2 doi vdi nen, nhirng khong co the vuot qua 1. Doi vdi song di xuong tu’ong 
irng co : 

Fd.i+i.j = ('Fu.i+i.j -1 - R,/2) (1 - r) + (F*, ll+I j) r (3-87) 

Trong mo hlnh thir hai khi cac vet nut nen hoac keo, S hoac S,, xaiy ra ldn hon gia tri 
"10", khi do chung diroc giai thich nhu la cac lire vet nut Ion nhat F s (keo hoac nen tuy 
theo kieu nut da dirqc quy dinh). Khi do cac phuong trinh sau day cho phep xet ddn cac 
vet nut mb hoan toan vdi cac lire khong ddi nho nhat giCra 2 tiet dien kd nhau. 

Fy.i.j - -Fd.i.j-i + R/2 + F s (3-88) 

Va Fd.m.j = - F u , +M ., - R/2 + F s (3-89) 

(C 4 ) Si'fc can clong a’ta coc 

Sue can dong cua vat lieu ben trong coc co the xet den (mac du ve co ban la khong 
can thiet vi ly do on dinh so) bang each tinh sir thay dbi cua song va sir giam song mdi 
bang mot phan quy dinh P p : Do do : 

= Fu.ij ~ P P (F u ,.j - F uJ+1 ) (3-90) 

F^d.i.j = F ti j j - P p (F lU j - t'j j i (3-91) 

Dau * chi gia tri song da xet den sue can dong. Gia tri sue can dong cua coc P (Plld) 
co the! dupe dung dd vi chinh sir phit hop. Tuy vay can phai thir. Vi du, sue can dong coc 
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thep noi chung la thap va PI Id khong dupe vupt qua 0,01 doi vPi coc thep. DP'i vcri coc 
be tong cot thep Plld bang 0,02. GP doi hoi gia tri loti hon mPt chut. Doi vPi coc rat dai 
can giam stfc can dPng vat lieu. Lull y he so she can dong nay cua song hng suat se gay 
ra sir trS nhe phan hoi trd lai cua song hng sua't.Noi chung, Plld dupe coi nhu mot gia trj 
c 6 dinh dua tren co so vat lieu coc va do vay khong coi la an so trong qua trinh 
CAPWAP. 

(CJ Cdc gid tri ddu coc (kieu phdn rich) 

Tai dau coc, cac lire F m 0 toa d6 U n1J , hoac song xuong F d m j da dupe xac dinh 
tnrdc (m the "da dupe do") tai thefi diem j. Khi do gia tri tfnh toan bo sung (c the “da 
dupe tfnh toan”) la : 

F Cij = Z,U mj + 2F U1J . 1 (3-92) 

Hoac U cj = [F mj - 2F ll l j . l ]/Z 1 (3-93) 

Hoac song di len tfnh toan la ket qua true tiep cua phan tfch lien tuc (song di len tfnh 
toan la song di len tai phan doan dau tien). 

Viec lua chon "kieu phan tich" (ANat) do nguoi sir dung lam. Su phu hop song len co 
thuan lpi la thay dpi pha, xay ra khi gia thiet toe do song khPng chinh xac, d6 dang xac 
dinh va tranh dupe, chon ki£u phan tich tot hon. Luu y rang, de so sanh cac gia tri do 
dupe sau khi su phu hop song da ket thuc, luc dau coc "tfnh toan" la song xudng do 
dupe cPng vhi song di len tfnh toan dupe. Cac ket qua CAPWAP luon luon gPm ca sir 
so sanh cac luc va toe do dinh coc do va tfnh toan dupe. 

( C 6 ) Mid coc 

Tai mui coc, su can bang luc doi hoi : 

Fu.Np.j = 'Pd.Npj-l + RnS + K-NSfl (3 94; 

V6i R ns va R ns+ i the hien cac luc khang than va mui thhp nhat (tinh cong dPng). 

(C 7 ) Cdc bien so coc va tich phdn 

Luc thuc te tai phan doan i (tir do co the tfnh dupe ung sua't) la tong cua cac song luc 
di len va di xuPng. 

Fi 0 = F u ,i,j + Fd.i.j-1 (3-95; 

Tuong tu tPc dP co the nhan dupe th ham s 6 cac song luc chia cho trb khang. 

Ui.j = [Fd.i.j-i - F u j jl/Zi (3-96 

Va chuy^n vi tro thanh : 

Ui.j = Uij.j + (1/2) (Uj j., + U, j) At (3-97 
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(Cff)Phdn rich ting suat du (RSA) 

Ung suat dir xuat hien trong coc va dat tai thbi diem ket thuc cua mdt nhat bua do 
coc bi nen trong qua trinh va cham va trong khi bat nay len, dat co gang chd'ng lai sir 
dan hoan toan cua coc bang each truy£n lire nen len than coc. Cac coc ma sat chiu uon 
dai hem se de phai chiu RSA horn cac coc ngdn, cac coc cung hoac cac coc ft ma sat. 
Nhu da thay trong cac nghien ctiu trude, sir kb den cac ting suat dira den vi.ee tfnh so 
nhat dap thap ho‘n so voi each phan tfch truyen thong. Nguyen nhan la nang luong tfch 
lai trong coc d cuoi nhat dap co the sinh cOng co fch cho nhat dap sau. 

Triroc day cac ky sir CAPWAP doi khi nghl rang sir phan bo lye can tfnh toan co the 
khong chfnh xac do khong xet den ting suat dir. Nguyen nhan la tai thdi die’m ket thuc 
cua nhat dap mot vai lire can cua dat phia tren diroc truydn true tiep xudng dudi (am) 
khi do mot phan cua ma sat phia dirdi va lyc chong a mui coc van tiep tuc di len va tao 
ra sy can bang. Khi nhat dap tiep theo tao ra song ung suat, tac dong cua cac lyc can 
ben tren doi hoi cac bien dang de lam cho cac lyc ma sat am ve khong trubc khi hinh 
thanh sue can duong. Tai va grin mui coc, sue can ma mot phan da duoc tai chat tai bdi 
nhat dap trude co bien dang nho hon de huy dong duoc toan bo sire can gidi han cua ldp 
dat phfa dirdi. Vi phan tfch CAPWAP truyfin thong gia thiet sire can va chuyen vi ban 
diiu bang khong nen co sir dir bao thap vi sire can phan than coc dudi va d mui coc va 
du bao cao phan ben tren, bang each tien hanh phan tfch ung suat du trong CAPWAP co 
the hoan chfnh duoc van d6 do. 


Trong lira chon RSA dat irirdc (REss) mot gia tri ldn hon khong. Phcp phan tfch bao 
gdm cac bude sau: 

• Trong nhfmg phan tfch rat sdm ngay sau khi RSA bat dau (co nghla REss ldn hon 1), 
moi bien so dat triroc bang khong. Trong moi phan tfch tiep theo, moi bien so' trir 
cac chuyen vj phan doan coc va cac lyc can cua dat deu dat trude bang khong. 

• Sau mdi phan tfch dong, CAPWAP thuc hien mot phan tfch tTnh (cac toe do va do 
do cac lyc khang dong bang khong) no tao ra sy can bang cac lyc can cua dat va 
cac chuyen vj phan doan coc do ung suat du gay ra. 

• Cac phan tfch dong tiep theo duoc tien hanh voi cac chuyen vi phan doan coc va 
cac lyc dat ban dau khac khong. Trong khi chuan bi cho mdi ian phan tfch, 
CAPWAP tfnh toan cac song ting suat di len va di xud'ng ban dau trong coc gay 
ra bdi cac lyc can (tTnh) con du. 

• CAPWAP se tien hanh nhieu cac phan tfch phu tro theo chi dan cua gia tri REss 
chon. Sau mdi lan phan tfch, do nen coc con du (sai khac gifra chuyen vi dau coc 
va mui coc) se duoc tfnh toan. 


• CAPWAP tfnh toan so nhat dap (BL cl F m ) tir do liin dinh coc xay ra tai phan tfch 
cuoi cirng. 
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• CAPWAP the hien hai do lun dau coc cua 2 lan phan tich cuoi ciing va cac gia tri 
nen tirong ling. Neu su' thay d6i theo phan tram giira hai lan phan rich la cao thi 
khi do khong dat dirge sir hoi tu va co the can phai thuc hien cac phan tich phu 
trg tiep theo. 

Co khi sir phan bo lire can iinh toan trong phep phan tich truyen thong co ve nhir cao 
hon so voi thuc te tai gan dinh coc. RSA se khac phuc thieu sot do. Tuy vay, trai voi 
WEAP, RSA ciia CAPWAP thuong khong tinh ra mot sue chiu tai cao hon so voi phep 
phan tich CAPWAP tieu chuan (khong co RSA). 


Doi voi RSA noi chung can tang UNld (mire d3 tai cua lire can than coc) vi khong 
mot luc du nao co the ton tai khi lire can than coc am bi ngan can boi UNld = 0. Khong 
co the: hoi tu trong truomg hop coc gia thiet dang chuydn vi khac nhau trong mot loat 
nhat dinh cac'nhat bua. Vi du, nhat (hoac phan tich) 1,3,5 ... co the co lire nen coc 
giong nhau, tuy nhien nhat 2, 4, 6 .. co lire nen khac va khac nhau. Loi giai RAS gia 
thiet mot loat cac nhat ly tirong tao ra cac so lieu lire va toe do do dirge nhu nhau va do 
do tao ra cac chuydn vi va lire dir nhir nhau. Khong the dat dirge sir hoi tu neu phep phan 
tich khong dugc thuc hien du dai. 


12.3. Trinh tg CAPWAP 

(A) Cac an so 

Cgc dugc chia thanh N p phan doan. Ma sat ben dirge quy ve N s cac lire khang cua 
dat. Thubng cac lire can ma sat dugc mieu ta chi tir phan doan cgc thu hai (2m) cua cgc 
da ngap dat. Them 3 lire can dat de thuc hien sue chiu tai mui co the xay ra tai diem 
khac nhieu voi day cgc. 

Voi 3 ain so co ban cho moi lire can dat (lire can, quake va lire can dong), tong cong 
la 3(N S + 1) ain so. Trong phan lo'n cac trucfng hgp, tat ca cac quake ben va tat ca cac he 
so sue can dong ben Smith la biing nhau. Cac he so sue can dong than Smith la tirong 
duong v6i cac h6 so sue can dong nhett, chung ty Ie thuan voi cac gia tri sire can hnh 
Nhu vay co N s + 1 an so gia tri R (ll va 2 ain cho m6i sue can dong va quake (tong cong 
ain so N s + 5). 

Su mo rbng mo hinh dat CAPWAP da giiip cho 2 an khac cua quake dof tai (than! 
ben va mui), mot cho muc do tai, hai cho mire chat tai, va ba cho sire can dong mui, gaj 
va plug. Bon thong so co thd dung cho sir lan truydn sue can dong va them mot &n chc 
khi phan tich irng suat du. Nhu vay, tong so cac tin so la N s +18. 

Su phan bo cua cac lire can than gidi han co the xac dinh true tiep tir phan so liei 
giua thbi diem va chain va thcri diem song tro ve dau tien. 17 gia trj con lai se dugc xa< 
dinh tir phan so lidu tiep theo. Bang 3.1 ke tat ca cac an so va cac kha nang, cac kicl 
thucrc cua chung va pham vi dugc kien nghi. 
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(A,) Car quake ma sat 


Quak: ma sat (QSKn) khong the! bang khong (truong hap deo ly tuang) do han che 
cua viec tfnh theo phu'ang phap so. Chung khong dupe vupt qua chuyen vi 16n nh&t cua 
coc hoac sir huy dong khong hoan toan lu'c can se xay ra. Cac quake ma sat 16n se lam 
cho sue can duy tri dai hon va do do phan sau cua during cong lire tinh toan se cao hon 
doi voi cac gia tri quake cao hon. Cac quake ma sat Ion gay nen su hoat dong muon cua 
sure can va do do nhieu lire can hon se duoc tfnh cho cac phan doan phfa tren khi ma 
QSkn lcn. Cac quake ldn gay ra sir hao tan nang luong cao va lam giam su huy dong 
cua sue chiu tai co the. 

Tot mat la de gia tri QSKn gan 0,25 cm tru khi : 


L-Tc tfnh toan thap sau thdi diem 2L/c va khong co gia tri nao khac co the lam 
ting chung. 


Si nhat bua tinh toan dupe la thap va khong co gia tri nao khac co th6 lam tang no. 


Bang 3.1. Cac an so CAPWAP 


Dai luong 

Ky hieu 
trong 
phan mem 

Don vi 

Nho nhat 
duoc 
dC nghj 

Lon nh^'t 
duoc 
d£ nghi 

Gia tri xuSt 
phat dupe 
d£ nghi 

Quake na sat 

QSkn 

cm 

0,25 

max 4 ,2> 

0,25 

Quake nui coc 

QToe 

cm 

0,25 

max4,,,r 

TGap 

0,.25 

Quake na sat UNld 10 

CSkn 

— 

0,25 

1,0 

1,0 

Quake nui coc UNid 111 

Ctoe 

— 

0,25 

1,0 

1,0 

Mircdctai (l) 

UNld 

— 

n 

1,0 

1,0 

Mure tai chat tai ma sat 1,1 

LSkn 

— 

-1,0 

1,0 

-1,0 

Mire taicha't tai mui coc ‘ 11 

Sure canddng ma sat 

LToe 


0,0 

1,0 

0 

Case 

JSkn 

— 

N/A 

N s 

0,1 

Smith 

Sue candbng mui coc 


s/m 

0,08 

1,0 (3) 

N/A 

Case 

Jtoe 

— 

N/A 

1,0 

0,1 

Smith 

Stoe 

s/m 

0,08 

1,0 ,3) 

N/A 

Chon sic can dong Smith 

OPtd 

— 

0 

2,0 

0 

Sure can d6ng coc 

Plld 

-- 

0 

0,03 

0 

Tu ma <at dat 

SKdp 

— 

0,02 

N/A 

0 

Kh6i dit ma sat 

MSkn 

Fu 

0 

N/A 

0 

Tu da't nui coc 

BTdp 

— 

0,02 

N/A 

0 

Kh6'i dit mui coc 

MToe 

Fu 

0 

N/A 

0 

Kh6'i Plig 

Plug 

Fu 

0 

3 trong 
luong mui 

0 

Gap mii coc 

Tgap 

cm 

0 

max U loc -Q loe 

0 

Chon ihg sua't du 

REss 

— 

0 

5 

0 
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Chuy: 


(1) He so 

(2) Chuyen vi Ion nhat 

(3) Co the co car yiti tri cao hon nhifng khong phohien 


(A 2 ) Quake nuli coc 

Quake mui coc (QToe) khong the bang khong va khong dupe vupt qua chuyen vi Ion 
nhat cua coc trir di gap mui coc. Hieu qua cua no giong nhu cac quake ma sat. Ngoai ra, 
cac quake mui coc ldn cho phep mot song keo 1dm tai thbi diem 2L/c trong khi sire chiu 
a mui cao. Trir khi coc dong vao trong da Qtoe thudmg lorn hon QSkn. 

(Aj) Quake ma sat dd tdi 

He so quake do tai ma sat (CSkn) thirdmg dupe diing doi vdi quake do tai thap hon 
quake chat tai. Td't nhien viec dat trude he so nay bang 1,0 lam cho cac quake chat tai 
va do tai bang nhau. Gia tri nay bao gom tat ca quake ma sat. Quake dd tai bang CSkn 
nhan vdi QSkn. Do vay, quake do tai CSkn khong the bang khong vi iy do phep tinh so. 
Nhir mot quake, quake d6 tai be gay nen sir mat tai nhanh va do do tfnh dupe mot lire 
thap khi ket thuc cua nhat dap. Doi v6i cac coc ma sat dai, viec do tai co the xay ra 
truoc 2L/c khi CSkn la rat nho. CSkn do do co the anh hubng den su phan bo sue can. 

(A 4 ) Quake dd tdi mui coc 

Mot he so CToe co the dupe quy dinh de giam quake chat tai thanh quake do tai cua 
sire can mui coc. He so do se Ion hon 0,01 va nho hon hoac bang 1,0. Co the vuot qua 
khi su dung gap mui coc (TGap). Quake do tai khi do co the cao bang tong cua quake 
mui coc va gap mui coc. Do vay mot he so do tai tai mui coc co the cao b;\ng (TGap 4 
Qtoe)/QToe. 

(A d Mice dd tdi 

Mo hinh sire can tinh Smith doi v6i su'c can than coc dupe gia thiet trong qua Irint 
bat nay hoac do tai, co the dat den mot sue chiu tai nho nhat mang dau am cua sire car 
duong gidi han. Luu y rang, y nghla cua sire can "am" nay khac vo’i thuat ngu dia k^ 
thuat "ma sat am". Ma sat am dia ky thuat xay ra khi chuyen dich tuong doi xuong phn 
dudi doi vdi coc trong khi su'c can than coc am cua chiing ta d day xay ra khi co< 
chuyen dich len phia tren khi bi bat nay. 

He so' muc dd tai UNld co the lay gia tri giira 0 va 1 (ke ca 2 gia tri dd). UNld = 
tuong ting vdi each tiep can Smith, UNld = 0 co nghla la khong ton tai sure can than coi 
am. Do vay sure can than coc am gidi han la tfch cua UNld va sire can gidi han duomg ta 
mot phan doan. UNld khong the thay doi doc theo than coc. Thong thudng, khi don; 
coc kho, UNld dupe chon bang 0,0. Khi cac ung suat du dupe phan tfch, UNld ctin pha 
ldn hem 0 neu khdng thi se khong co ung suat du nao co trong coc. Khi dong dd, UNh 
khong co anh hudng (khong co bat nay). 
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(A,) Mite da tdi ma sat 

Trcn mure da tai nay LSkn, quake chat tai luon luon blng QSkn. Dudi mile nay, dau 
tien quake chat tai bang QSkn va trong chu ky chat tai thu hai hoac sau do, trong cung 
phan tfch nay, thi bang quake do tai (QSkn) (CSkn). MCrc tai chat Lai duqc quy dinh 
thong qua he so LSkn. No co the lay bat ciir gia tri nao giCra -1 va 1. Ddi vdi LSkn = -1,0 
quake chat tai luon luon bang QSkn. Doi voi LSkn = 1,0 viec tai chat tai luon luon theo 
dudng do tai. Doi voi CSkn = 1,0 thi LSkn noi chung khong co anh hubng. 

Thong lhirong gia tri nay it co y nghTa. Anh hirong tlurOng chi xuat hien o phan sau 
cua so lieu. Do vay ma tnroc do khong anh huong, dirqc liru lai neu toe do cua cac phan 
doan cung voi sire can than coc khong thay doi gitta cac gia tri am va duong. 

(A 7 ) Mi'Cc tdi chat tdi nuli coc 


H! so tirong ling RToe quy dinh quake tai chat tai cua sue can mui coc. Do sue can 
mui coc khong th£ nho hon khong, inu'c tai chat tai nho nhat tai mui coc bang khong. 

(A s ) Sti'c can dong ma sat {dot) 


Gia tri cue ky quan trong nay co the quy dinh theo hai each khac nhau . Dau lien co 
the ticp can theo sue can dong Case va JSkn duqc quy dinh nhu mot gia tri khong thu 
nguyen. No co the bang khong (mac du rat khong pho bien) va Ion nhat la 3 nhu da gap. 
Tuy nhien, khong co ly do tai sao ma JSkn lai khong the’ cao hon doi vdi coc dai co trb 
khang thap. Tuy nhien, khong co phan doan nao ma he so sue can dong Case Ion hon 
1,0. Do do gioi han tren tuyet doi cua sue can dong ma sat Case la so lutmg cac phan 
doan dat N s . 


Cach tiep can sue can dong Smith tot hon each tiep can sire can dong Case vi cac chi 
din ve sue can dong co lien quan den sue can tlnh cua dat. Vi ly do do, gia tri SSkn (sdc 
can dong ma sat Smith) duqc CAPWAP tfnh toan va trinh di5n. Moi mot thbi diem JSkn 
duqc dua vao trong menu CV, gia tri SSkn se duqc tinh toan lai. Cung co the dua SSkn 
vao. Tuy nhien, bat cur su thay doi nao sire khang tlnh cua dl't cung se thay doi SSkn 
trong khi JSkn duqc giS nguyen. 


Chi din cho cac gia trj sue can dong ma sat Smith nho nhat la 0,075 s/m va Idn nhat 
1 s/m. Tuy nhien, cac gia tri nho nhat va 16n nhat rat ft gap. 

(A v ) Site can dong nuli coc (dat) 


Sue can dong mui cung co the duqc quy dinh, trong ca hai each tiep cln Case va 
Smith. Gia tri sure can dong mui coc Case Ion nhat se khong vuqt qua 1. Sire can d6ng 
mui Smith thuong giong nhu sire can ma sat Smith. 


(A/,,) Chon site can dong Smith (chi' cho mui coc). 


Cach chon nay hieu chinh sue can dong tai mui coc blng each nhan vdi ty le cua sure 
can tTnh mui coc tarn thoi va gioi han. OPtd thuOng khong dat truoc (co nghTa no 
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thudng bang 0). No co the dat 1 hoac 2, neu sue can tac dong tong cong a thort diem L/c 
tai mui coc la nho va mot quake mui coc ldn hoac cho gap mui coc da dirge dung doi 


vdi cac lire da tinh dirge thap tai dau coc 6 thdi diem 2L/c. Cach chon 2 dugc dung, neu 
cac phan so lieu sau doi hoi sue can dong ldn (neu vAn trb ve sue can dong nhot sau khi 
sue can dong da hoan toan hoat dong). 


De gan loc, trong CAPWAP da cho cac tinh toan sue can dong mui coc nhu sau : 



OPtd = 0; R dt = (JToe) (u t ) 

(3-98) 


OPtd = 1; R dl = (JToe) (u.) (R Sl /R ul ) 

(3-99) 


OPtd = 2; R dt = (JToe) (u t ) (R aI /R ut ) db'i vdi R at < R u , 

(3-l()0a) 

Va 

R dt = (JToe) (u,) doi vdi R al = R ul 

(3-100b) 


d day R m la sue chiu tai ldn nhat hoat dong trong khi phan tfeh. 


(A n ) Sue can dong coc 

Gia tri Plld co the dugc dung de lam nhanh su phu hgp. Tuy nhien, can phai thuc 
nghiem. Vi du, she can dong coc thep noi chung kha thap va Plld khong the lay hon 
0,01 cho cac coc thep. Doi vdi cac coc be tong cot thep Plld = 0,02. Gb co the doi hoi 
cac gia tri ldn hon mot chut. Doi vdi cac epe rat dai can giam bot sue can dong vat lieu 
hen nua. Lun y rAng sdc can dong cua song ung suat tir sire can dong coc se tao ra mot 
su tre nho trong su quay lai cua song ling suat. Noi each khac anh hudng cua no la “keo 
dai” coc ra mot chut. 


(A r _) Tu ma sat dat 

Tu ma sat dat la mot phfin cua mo hinh lan truyen ma sat ben. Mb hinh nay trude day 
da dirge thao luan rat ky. Khong the co nhieu gia tri kinh nghiem. Neu gia tri Sk dp bAng 
khong thi trong thuc te' khi do quy dinh mot tu cung tuyet doi (dat khong chuyen dich = 
mo hinh Smith). Thudng thuong SK dp giu bAng khong. Trong truong hgp de CAPWAF 
co su phu hgp tot se dung cac gia trj SK dp ldn hon 0 doi vdi cac coc do tai cho. Trudng 
hgp bun set cung de hon va sat thuc hon vdi each chon nay. Cac gia tri nho 0,02 (don vi 
EA/C cira coc) da quan sat dugc. Cac gia tri rat cao da dugc chap nhan nhung chung 
lam giam hieu qua cua phuong phap. Cac gia trj rat nho co the dAn den nhung kho khAr 
cua phuong phap so. 

(A u ) Khoi dat ma sat 


Dai lugng nay can quy dinh khi SK dp dugc dat a gia tri ldn hon khong. No khong cc 
anh hudng neu Sk dp bang khong. MSkn the hien mot khoi dat bao quanh coc va no bA 
dau chuyen dich khi coc truyen luc len dat. Co the hinh dung ra rang khoi nay co trong 
lugng dat trong hinh lang tru co chieu dai bang chieu dai cua phAn doan dat va dudng 
kinh bAng 6 Ian dudng kinh coc. MSkn dugc dua vao theo don vi trong luong, no lan 
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chain anh huong cita Skdp khi no trd len Ion hon. Mot gia tri rat lom MSkn se lam cho 
gia tri SK ( , khong co anh htrang va mo hinh tiromg dirong vdi m6 hinh Smith. 

(A, 4 ) Tii dot mui coc 

Gia tri BTdp ap dung thuan tien cho cac coc khong xuyen deo vao trong dat hoac 
da.Thirong thirong BTdp bang khong (bang vo han). Neu khong bang khong do sir lan 
truyen sire can dong tai miii coc, thi co the’ lay thap hon bang 0,2. (Gia tri nay dupe quy 
dinh thco don vi EA/c cua coc). Cac gia tri BTdp rat thap co the gay kho khan cho tmh 
loan so. 


(A,d Klioi dot mui coc 

MToe lam chain anh huong cua tu dat mui coc (sir lan truyen). No cung dupe quy 
dinh nlur mot trong lupng. Mot gia tri kien nghi se dupe tmh toan tu* dai dat ngay phi a 
dudi mui coc keo dai toi do sail bang 3 lan dudng kinh coc. 

(A l6 ) Klioi Plug 

Dat niim gifra hai canh cua cac coc H hoac ben trong day cua mot coc ong hd day 
dupe the hien bang dai lupng nay. Plug co don vi trong lupng. Neu gia tri Plug dupe chi 
dinh bang mot lire thap tac dung ngdn ngay tnrdc 2L/c va mot lire cao tac dung ngdn 
ngay sau 2L/c thi mot gia tri xuat phat tot la bang mot nua cua trong lupng phan doan a 
day. Tat nhien, gia tri thap thong thirong la bang khong. Cac gia tri cao hon 3 lan trong 
lupng phan doan day coc se tao ra hieu qua sire khang tuong tu nhir sue can dong 
mui coc. 


(Ai 7 ) Cap mui coc 

Gap mui coc doi khi la mot thong so sue khang mui coc can thiet, co tarn quan trong 
hang diiu khi cac coc dupe dong vao dat cirng va co sire can than coc nho. Khi do co the 
ton tai mot kieu coc "khong bam chac" vao da trong nhat dap tiep theo, dau tien la 
khong co hoac sue can rat nho. Vi ly do do TGap va OPtd thinh thoang dupe dung dong 
thcri (ca hai sire can tlnh va dong giir bang khong khi mui coc chuy^n dich qua khoang 
hd mui coc gap). 

Ki'ch thude nho nhat cua Gap tat nhien bang khong, do la gia tri xuat phat dupe de 
nghi. Neu Gap mui coc dupe chi dinh thi bat dau co the thu vdi 0,15cm. Quake mui 
coc Ibn nhat dupe han che theo sir khac nhau giira chuyen vi mui coc ldn nha't va 
quake mui coc. 

(A lft ) Chon png sunt dr' 

Doi vdi coc tna sat thanh manh phep phan tich irng suat du co the dua den mot du 
bao gan thuc te hon cho sir phan bo sire khang. Gia tri tieu bieu REss = 1 du cho. mot 
lan thir dong thu hai va dam trio cho sir phan tich tlnh. Tuy nhien, neu da co su thaydPi 
co ban trong mo hinh dat (hoac sau khi co cac sira doi mo hinh coc, sau hieu chinh cac 
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so lieu) thi khi REss > 1 c6 the can cho sir hoi tu.Thinh thoang cfin kiem tra sir hoi tu 
vdi so dau cua cac \&n phan tfch theo so cu cua cac lan thu (REss = 2 va khi do REss = 
1) d6 xem neu m&u coc nay gia thiet cac dang trung gian khac nhau, thi khong hoi tu 
giura cac nhat bua vbi nhau. 

(B) Ddnh gid chd't lifong phu hap 

Chat lirong phu hop (MQ) xac dinh b^ng tong so cac gia tri tuyet d6i cua cac sai 
khac turong doi giira nhung gia tri dau coc do va tfnh dupe. 

MQ = Z||t je -f jm |/FJ (3-101) 


Voi f jc va f jm la cac gia tri dau coc tfnh va do dupe tuong ung tai then diem j va F m la 
luc dau coc do dupe 16n nhat. Khoang thoi gian phan tfch dupe chia nho thanh bon phan 
khoang nhu tren hinh 3.17: 

1. Khoang dau tien, keo dai tor thoi die’m va cham den het khoang 2L/c. Khoang nay 
noi chung chi ra su phan bo ma sat thanh ben. Khoang thoi gian nay c5n dupe tieu 
chu& vdti su chu y ve thoi gian tranh anh huong qua muc do tang chi6u dai coc. 

2. Khoang thu: hai, bat dau tu 2L/c sau dinh va ket thuc sau khoang bang thoi gian 
tang (t r ) cong 3 ms va thubng quan trong de xac dinh dung cac thong so sire chiu mui 
coc va sdc khang tong cong (tmh cong dong). 


Khoang 1 



Khoang 2 
t r +3 ms 


Khoang 3 


Khoang 4 




For Msd 


Hinh 3.17: Ddnh i>id sai so - CAPWAP 



3. Khoang thoi gian thur ba, bat dau tir 2L/c sau dinh cua tdc dp va chain va keo dai 
hd't 5 ms tiep theo. Trong qua trinh khoang nay R U1 dung xuat hien ro rang nhat. 

4. Cuoi cung mpt khoang dai den 20 ms dupe nghien curu, bat dau tuchd kPt thuc cua 
khoang thu hai. Trong phan so lieu cuoi cung nay, tinh trang do tai cua d&'t anh hirong 
den cac bien so dau coc. 


Chat lupng phu hop toan bp phan anh chat lirpng phu hop trong ca 4 giai doan tren. 
Do sir chong len nhau cua cac khoang 2 va 3, thoi gian ngay sau 2L/c co trong so gap 
dOi so voi cac thoi gian khac. Do vay bien dp R lM anh huong den MQ nhi<§u hon cac 
thbng s6' sue can dat khac. 

(C) Sit phu hap so nhat hua 


Cung vdi sir phu hop cac bien so dau coc do va tmh dupe la mot ham s6 cua then 
gian, sir phu hop giira s6 nhat bila tmh va quan sat hien truong dupe thuemg la mpt chi 
d&n co fch cho viec danh gia qua trinh thu. 

So nhat bua duoc tmh theo 3 each khac nhau : 


BCT q = 1,0/ (U lm - q av ) 

(3-102) 

BCT, = 1,0/U f 

(3-103) 

BCT, = l,0/(U now - U bcf ) 

(3-104) 

Trong phuong trinh (3-102), U lm la chuyen vj mui 

coc 1dm nhat tinh dupe va q av la 

mpt quake trung binh trong mpt phan doan rieng re va cac gia tri sure can mui coc. 

q av = X (q, R ui )/R ul 

(3-105) 


VPi q> va R UI la cac gia tri quake va sure can gioi han cua phan doan R u( la sure chiu tai 
t6ng c6ng giori han. Cach tfnh s 6 nhat bua nay dupe dinh nghTa giong nhu trong phep 
phSn tfch WEAPtieu chu^n. 

Phuong trinh (3-103) dua tren co so chuyen vi mui coc tinh dupe cud'i cung U tf . Gia 
tri nay phu thuoc vao thcri diem ket thuc cua su phan tfch va kem tin cay. 

Phuong trinh (3-104) la sP nhat bua dupe tinh trong phep phan tfch umg su&t du tCr su 
sai khac giua chuyen vi dinh coc U now cuoi cung va su phan tfch dpng trudre U^f va nhin 
chung chinh xac hon cac dinh nghia khac. 


12.4. Giai thich trinh tu CAPWAP 

Phuong phap CAPWAP dua tren gia thiet cua truyen song. Mot luc dpt ng6t dat vao 
d£u ciia m6t thanh se tao mpt song ung sua't di doc theo coc vdri mpt tPc dp khong ddi 
(5123 m/s doi vdri thep). Do vay mpt coc thep dai 25,6 m dumg yen tai thcri di^m 
khong,bat dau chuyen dpng tai mui coc 5 ms sau do. Neu su chuyen dich cua mui coc 
bi ngan can, mpt luc khang dupe hinh thanh va ban than no gay song umg sua't. Trong vi 
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du nay, song ting suat khang mui coc quay trd ve dinh coc 10 ms, 
dau tien xaiy ra. 


sau khi lan va dap 


Ket qua true tiep ldi giai ciia phirong trinh song tuyen imh la lire va toe do la ty le 
cho den khi chi co song di xuong tai diem do dac. He so ty le giua lire va toe do dugc 
goi la trd khang coc Z = EA/c hoac mo dun dan hoi E nhan vo'i dien tich tiet dien ngang 
A, chia cho toe do song c. Vi co quan he ty le giira lire va toe do dau coc, nen rat thuan 
lo'i d£ ve do thi toe do sau khi nhan vdi Z thco dem vi lire. Bay gid xet phan tren ciia 
hinh 3.18, no la mot do thi cua lire va toe do (nhan vdi trd khang coc) do dirge tren mot 
coc co chieu dai 23 m. Dieu kien ty le dat dirge tai thdi diem va chain khi ma khong 
mot song khdng nao da dirge hinh thanh. 


Doi vo'i hinh 3.18, song trd ve khoang 9ms sau khi va chain (thdi gian 19,7 ms trong 
do thi do va cham xaiy ra tai 10,2 ms). Ro rang la tai thdi diem nay, sg tang cua toe do va 
sir giam cua lire co the thay dirge rat ro. Sau thdi diem nay, luc tang dan dan so vdi toe do 
(vung to den). Sir mat ty le nay gay bdi song di len cua cac song nen hinh thanh tir cac luc 
ma sat. Sir each xa giua hai tin hieu nay cang ldn, thi bien do stic khang dat cang ldn. 


Do thi ben dudi trong hinh 3.18 the hien cac luc khang cua dat do CAPWAP du' bao. 
Cac dai lirgng nay dugc ve rieng va trong dang cua cac lire do dirge trong ege tai stic 
chju tai gidi han du bao. Tat nhien, lire ege nay tai mui ege se bang stic can mui ege 
tTnh tinh toan dugc. Luu y rang thang thdi gian cua cac dirdng cong do dirge va thang do 
dai ciia sir phan bo stic khang da chpn sao cho thdi diem va cham se dirge ve ciing vdi vi 
tri dinh ege ciia do thi stic khang.Tuong tir, thdi diem song mui ege trd ve va vj trf mui 
ege la thang hang. 




Hinh 3.18 : Vi du song pluin hoi tif ma sat va mui aoc 


80 




Trong trucmg hap mui coc tp do, song phan xa quay tro lai se la song keo. Doi v6i 
mui coc ngam ciing, lire phan xa se bang hai lan lire va cham. Do vay song phan xa mui 
epe chu’a thong tin xet den bien do cua sue khang mui coc. Cac song nen gay boi sue 
khang than coc quay tro lai dau coc sdm hon so vdi phan xa va cham mui coc hoac song 
khang mui coc. 

CAPWAP danh gia ung xir tirong doi cua lire va toe do dinh coc, dung thong tin nay 
do phan chia cac lire khang than va mui coc. Bien do cua nhu'ng song phan xa quay tro 
lai mui coc la co quan he vbi bien do ciia cac lire khang. Tho'i diem cac dirfrng cong 
tach khoi nhau se xac dinh dope vi in' cua sue khang nay. 

Mot each khac co the giup gan loc nhu'ng do doan CAPWAP. Trong vi du ciia mui 
epe dope ngam ciing, lire can nay bang 2 lan lire va chain. Neu so lieu ciia mot coc co 
mui ngam ciing dope phan tfch va " soc chili tai" dope CAPWAP tfnh toan se nhieu 
nhat la hai kin lire va chain cho du goi do edng nay thira kha nang de chong lai chuyen 
vi ciia coc voi mot sire khang cao khong gioi han. 

Nhu vay, CAPWAP khong chi dp bao dope cai da xay ra. 

12.5. Dp bao sue chiu tai CAPWAP va trinh tu so sanh 

So so sanh gioa cac ket qua CAPWAP va thir tai tTnh trong thpc tc cho thay toong 
doi tot . Toy nhien, so sanh do chi bao gPm nhirng troong hop thoa man cac dieu kien 
sau: 

(a) Thir tai tTnh dat ddn pha hoai. 

(b) Trong thir dong, do 
xuyen ciia coc, dii Ion de do bao 
tai trong pha hoai, da dope hinh 
thanh. 

(c) Tlu’r dong va thir tTnh 
thpc hien tai cac thoi diem co 
the so sanh dope sau khi dong 
coc nhu so h6i phuc hoac tho 
gian ciia d^t da xdy ra trong qua 
trinh cac thT nghiem so sanh. 

Dieu kien dSu db dope kiem 
tra. So pha hoai dope dinh nghTa 
thco Davisson (xem Fellenius 
va hinh 3.19). Gia thiet 
Davisson xem rang pha hoai 
xiy ra khi quake mui coc bang 



Hinh 3.19: Gia thiet pha hoai Davisson ap dung 
t ho difdng t ong chat tai dan - de’o. 
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3,8 mm cong D/120 vdi D la be rpng/dubng kinli c6 hieu qua cua mui coc theo mm. De 
tranh cac hieu chinh khi danh gia thf nghiem tai trong, do xuyen cua dinh coc ma tai do 
mui coc bi pha hoai du'pc gia thiet bang do nen dan hdi cua coc cong vdi quake pha 
hoai mui coc. 


De kiem tra dieu kien thu 2, cac gia tri sue khang rlnh dupe CAPWAP du bao (quake 
va sue chiu tai gidi han) co the dung de mo phong thu tai tTnh va dung gia thiet 
Davisson dd kiem tra du'dng cong ket qua thu tai nay. Trinh tu nay dupe trinh difin tren 
hinh 3.19. Tuy nhien, do CAPWAP lam viec vo'i mo hinh dan deo cua Smith trong khi 
dat ling xir phi tuyen, gia thiet Davisson co the can ap dung cho duong cong dat tai t inh 
loan. Cac han che do cung ton tai khi cac quake (hoac do cu'ng dat) chiu anh hudng cua 
tai trong dong. Dupe biet co nhu'ng tru'o'ng hop khi cac quake mui coc Idn xay ra khi 
dong coc, nhu'ng khong xay ra khi thu tai trong tTnh. 

De ket luan, khong the’ cho rang cac dac trung CAPWAP du bao phu hop voi thu tai 
tTnh neu ca hai thu tTnh va dong khong huy dong du'pc loan bo sue chiu tai cua coc hoac 
hai each thu nay khong dupe thu'c hien trong cac didu kien co the so sanh du'pc. 


12.6. Anh hudng cua su thieu nang lupng biia doi vdi cac dac trung tmh toan 
cua CAPWAP 


(A) Dat van de 

Nguyen nhan sai sot rat pho bien khi du bao thap la do huy dong sire khang chu'a 
hoan toan. Dieu do dupe giai thich nhu sau: gia thiet rang coc chong va mui coc nhan 
loan bo nang lupng dong coc, E. Trong truong hop ly tudng, sue chiu mui lam vice dan 
- deo (xem hinh 3.20a) vdi quake q, va sure khang gio'i han R„. Do mui coc xuyen vao 
trong dat, sue khang dat tang lcn. Trong qua trinh "chat tai" dan hoi dat doi hoi mot 
tdng nang lupng bang : 

E, = (u, R SI ) / 2 (3-106) 

6 day u, va R st la do xuyen va sue khang tai mui coc. Sau khi da dat mot quake nang 
lu'png truyen len dat la : 

E, = R u (u, - q,/2) (3-107) 


Hien nhien rang, mot nang lu'png E nho hon R u q,/2, khong the huy dong sue khang 
gio'i han cua dat. Dieu nay co ly khong chi cho sue chong mui coc, ma con cho cac luc 
ma sat thanh ben. Tat nhien E cung con nen coc va vu'pt qua cac luc khang dong. 


Qua trinh du bao cua CAPWAP phiic tap bdi sue khang dat thuc te la khong thuan 
tuy tuyen tfnh ma la mot ham phi tuyen. Trong truong hop sue khang dat dan deo, mot 
do xuyen coc bang khong hoac so nhat bua vo han se chi r5 r(mg khong dat du'pc sue 
chiu tai gidi han cua coc. Tuy vay, trong thuc te mot do choi coc khac khong the dat 
du'pc ngay ca khi sue khang dat du'pc buy dong nho hon gio'i ban. Truong hop do du'pc 
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S ire chong 
mui ly ti/dng 


trinh bay tren hinh (3.20b). 

Ro rang la do choi cuoi 
cimg cang nho, thi sir 
khong chac chdn cang Ian 
ve gid'i han Iren cua sue 
khang dal. 

Quake mui coc theo gia 
thiet pha hoai Davisson la 
ham cua duong kmh coc. 

Trong truong hop dong, no 
it nhat la 2.5 mm (trir khi 
co da cung tai mui coc). Do 
do. ncu do choi cuoi cung 
cua tlur dong Ion han 
quake, thi duong nhir sue 
chiu lai gidi han cua coc da 
dirge buy dong va do do 
"da do duac" (xcm hinh 
3.20c). Khong may la quake mui coc doi khi rat Ion, khong chi do hinh dang coc, ma 
con do cac dac tmh dong cua dal. Cac quake ldn co the virot qua 12 mm. Tuy vay, trong 
phan Ion cac truong hap, ncu do choi cuoi cung la 2,5 mm, vdi mui coc Ion nhat co the 
khoang 2 lan gia tri cao ( 2.5 mm + quake). Trong truong hop do,-pha hoai theo 
Davisson sc dat duo'c, co nghTa la sue chiu lai gidi han da diro'c huy dong. Du bao 
CAPWAP khi do khong phai la mot gia tri sue chiu tai thap han da dirge sinh ra. 

(B) Cac sai sot khi ilu bao si/phan ho do nang Ufotng dong coc thieu 



Hinh 3.20a: Nang Inong doi hoi dcdii'a coc 
den mol do choi dai han S 


Ca khi luc ma sal thanh ben va chong mui deu chi boat dong dirge mot phan neu 
nang lugng dong ege khong dii de chuyen dich ege ldn han gia tri quake can thiet. Tuy 
theo bie’u do cua ma sat thanh ben, lien quan den song nen, no co the bat dau truyen d 
mot do salt nhat dinh. Toan bo luc ma sat thanh ben phan dirdi ege khong dirge huy 
dgng, do do CAPWAP se du bao thap (xcm hinh 3.20a). 


Cac ket qua phan tfch CAPWAP khong chi gom cac gia trj sire chiu tai, quake va sue 
can dong, ma con nhung luc, toe do va chuyen vi cua cac phan doan. Trong phan tfch 
nang lugng thap thi cac chuyen vi khong dai.^ de quan tarn. Ngudi ky su CAPWAP se 
so sanh cac chuyen vi phan doan ldn nhat vdi cac quake (trong phan tfch ung suat du thi 
chi co thd tin cay d cac thong bao thuc te do CAPWAP trinh di6n). Neu cue tri cua 
chuyen vi la nho thi ca luc khang Ian quake se bi giam. Do vay bien do quake se nho 
han thuc te ca luc khang lSn quake se bi giam. Noi chung, bien do quake se nho han 
thuc te khi tmh nhat bua cao. Dau moi chi ra sir thay doi nhung du bao cac quake bien 
do driy du va cac dac trung trong thuc te khong the dira den ket qua chinh xac. 
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Cac sai sot v6 sir phan bo c6 the bi tram trong them do sir hien dien cua ung suat dir 
trong coc (hinh 3-20b). Do vay, doi voi cac coc ma sat co nang lirong dong coc va so 
nhat bua thap, thi luon luon phai thir vdi RSA. 


Sure chong 
mui R s i 


Sue chong mui 
da huy dong 


Tai trong pha hoai 
Davission 


Su trinh dien CAPWAP 
've sire can dong khi xuyen 


Oat theo Davisson 


• Nang luemg co the 


Hinh 3.20b: So sank do thi qitan he site khang thifi va 
do CAPWAP trinh hay voi dd xuyen 


Sue khang da huy dong 



lai trong pha hoai 


Hinh 3.20c: Tdi iron# pha Itoqi dtfq'c liny dotty hodn toon voi do xuy,en 

nidi t any loll ho'n cptake 






12.7. CAPWAP - Du bao thap 

(A) Giai thieu aj 

CAPWAP la ky thuat 
trinh dien chinh xac nhbt cua 
cac so lieu dong. Phep phan 
tich nay cung cap sir phan 
chia va cac tinh toan nhfrng 
lire khang dong va tTnh ngan 
can coc chuyen dong dit'di 
tac dong cua mot nhat bua 
dap. Tuy nhien, chiing ta gap 
phai tinh huong ma thu tai 
tTnh va phan tich CAPWAP 
cho cac ket qua khac nhau. 

Trong phan Ion cac trudng 
hop co van de, "dir bao thap" 
co nghia la thu' tai tTnh co the 

dat tai cao hon nhieu so vdi - 

thu dong du bao. Rat may la 
it khi x&y ra dir bao cao mot 
sire chiu tai nguy hiem, vi 
cluing co the tranh dupe. 

Trong chuong nay se thao 
luan vd nguon goc cua cac 
giai thich sai iam. 


va du bao cao - nguyen nhan va each khac phuc 

b) 




- CAPWAP du bao sire khang giai han 

— CAPWAP si/c khang gioi han thirc !e 


Hw It 3.21 : Car sai sot tron# dif hao cua 
CAPWAP ve phan ho site khan# 

(aj Do khan# liny don# her 

(h) Do dull 1 1 Won# cua Wn# snd't dif 


Khi cac ket qua thu tTnh va dong khong phii hop, nhfrng ngu'di phe phan cac phuong 
phap dong nhanh chong chi ra rang " cac phuong phap dong khong hieu qua". Ngu'di 
khac thi do 16i cho viec thieu than trong khi chuan hi va thuc hien cac thu tTnh. Chung 
ta biet rang ca hai thu tTnh va dong deu "hieu qua", nhung khong mot thi nghiem nao la 
hion hoan hao, cAn phai than trong chua’n hi, tien hanh va cuoi cung la giai thich cac ket 
qua cua thi nghiem. 


Khong hoan toan giong nhu quy trinh phii hop tin hieu CAPWAP, ly do cua viec giai 
thich sai cac so lieu rat ro rang : thieu tinh nhat quan. Viec tinh toan lai sau khi thu tai 
trong tTnh thirdng khong cho phep chung ta tao ra mot each don gian ldi giai mdi va "tot 
hon" vdi mot chat lupng phu hop tot hon. Hav doi mat vdi cac quan sat thir tTnh va 
dong thinh thoang lai khong phu hop. 


(B) Nhin chung tif CAPWAP 

Gia thiet co ban cua CAPWAP co the; dupe mb ta nhu sau: khi coc chuybn dich vao 
trong dat, cac lire khang tTnh va dong (sue can dong) dupe hinh thanh va suy giam theo 
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each lien quan true tiep den cac chuyen vi va toe do cua coc (xem hinh 3.22). No gia 
thiet rSng cac moi quan he tuoiig tir se dupe gifr nguyen cho dii coc co hay khong xuyen 
vao trong dat vdi cac toe do cao hay lhap. CAPWAP chi co the' lam viec khi cac toe do 
va chuyen vi thay doi trong qua trinh va chain 1 . Neu toe do coc la hang so, thi cac lire 
can dong gia thiet va sir phan chia tir cac lire tinh diroc la khong the co. 

Ro rang, qua trinh phit hop tuy thuoc nhidu hay it vao dibn bien cua toe do. Neu cac 
lire can dong va toe do coc thirc sir quan he tuyen tfnh, thi khi do hinh dang cua dirbng 
cong toe do coc khong thanh van de. Nlurng cluing co tuyen tinh khong ? khi ma mot 
toe do bat nay len co bien dp - Im/s sinh ra cung mot lire can dong (nhirng co chieu 
ngirpc lai) gioiig nhir toe dp di xuoiig +1 m/s? 

Cac nghien cdu trong phong den nay chi cho thay cac cue dai cua sue can dong 
va toe do khong co quan he tuyen tinh. Dong tho'i mo hinh sire can dong Smith da 
dung triro'c day thuc sir xac lap mot moi quan he khong tuyen tinh. Tuy vay, nhin 
chung, CAPWAP cho thay mo hinh sue can dong Smith it phu hop vdi thirc te hon so 
vdi lire can dong nhdi tuyeii tinh. Ly do co ban hi sue can dong Smith lien quan deii 
sire khang tinh da dupe do tai, cac lire can dong Smith bien mat. Do do chi’ co sii'c 
can dong nhdt co the tao ra dupe sir ling xir cua coc 2 ma cluing ta quan sat dupe 
trong cac so lieu dong coc. 

Lieu co van de khi chiing ta da chon dung mo hinh sire can dong ? Co. Cluing ta da 
gap nhirng trudng hop khi qua trinh phu hop CAPWAP doi hoi cac he so sire can dong 
cao khac thudng. Khi tip dung cac he so sire can dong thudng gap hon va lhap hon thi se 
khong tao ra sir phii hop thoa man va ciing khong tu'ong quan tot vdi thir tinh. Khong co 
mot thong so dat don le nao co hieu qua manh me deii chat lupng phii hop va ket qua v6 
sue chiu tai nhu he so sure can dong. Qua trinh CAPWAP dua den viec tao ra cac he so 
sure can dong chap nhan dupe. Cac ly do khiem khuyet cua sir urong quan tren co lien 
he vdi hien tirpng khac. 

(C) Phan loai cue tnfdng hop co van de 


(Cp Di/hdo cao 

a - Dat the hien thu' gian (phien thach set). Doi vdi tat ca cac coc dong trong phien 
thach set, kinh nghiem tai cho hoac thu tinh la dieu bat buoc. Thir vd lai khong phai 
luon luon co hieu qua, dac biet khi thdi gian cho chi la mot hoiic hai ngay. Chon nhat 
vd lai dau tien de phan tfch cung cue ky quan trong. Bita can dupe khdi dong de’ ngay 
lap tuc cung cap nhat co nang lupng cao. 


(1) Plufo'ng pluip Case RSI chi xem xer .su'c cun dong vet toe do Id'll illicit dim lien. Do vcjv no khong xem xet 
stfthay doi cua toe do. chuyen vi vd cue lire cun 1 1 fang ting. 

(2) Doi khi cun tliiet gill stic cun dong mfii he khi stic cun thih nuli coc Id nhd, each tiep cun Smith hell klui 
khang. CAPWAP tlun sire lio phep ngifd'i sir dung cho den khi sir liny dong hotin loan stic khang tTnli dtiOc day 
tri tai nidi coc vd nhdt thuiin tuy trong phan ticli tiep theo (OPnl = 2). 
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Hinh 3.22: Qua iriuh pin) hop CAPWAP t a so 


b- Dat the hien dao (phicn thach set. da 
drill cao bi suy giam sau hoac khong chin d 
bi sai lam nhir thir dong. Can thiel co cac k 
la hien tiromg dao bi bo qua va co the dii kh 
chiu tai gio'i ban. Do vay ca hai thir dong va 

c~ Dat the hien lam mdm urng sual (bun 
nghiem lai cho. Doi vo'i nang lirqng dong c 
kha bao thu. Tuy vay ngay ca khi co cac k 
"thirc" khong phai la don gian. 

d- Dat the hien ap lire nude 16 r6ng ai 
thirong co hieu qua; dam bao cac ket qua 
tien (biia da diro'c khoi dong). 

e- Nang lirong thir bi virot qua. Sai lam : 
qua Ion. Chuyen vi coc khi do co the viro'l t 
vo’i nhfmg gia trj sire can tTnh (sai so dir ba 
doi toe do khong day dii se la ket qiui, do v 
the la sire can dong. 

(C : ) Dif bao thap 

a - Dat nhciy , dac biet dat set co the ma 
trong dong do sir thay d6i ket cau ciia dat. 


phan buy, loai khac ?) cac sire chiu tai ban 
tro'c tai trong dai han. Thir tTnh nhanh co the 
inh nghiem tai eho. Tuy vay thirong ihirong 
i xet den bang ca’c he so an toan doi voi sire 
ihrr tTnh nhanh la chap nhan diroc. 

xop, dat set, loai khac ?) Can thiet co kinh 
re thap (so nhat biia cao) cac dir bao thirong 
:T ijiiii tTnh, vice danh gia tai trong pha hoai 

n (cal min va bun do chat cao) thir vo lai 
co y nghTa tir nhat biia nang lirong cao dau 

se xay ra khi do choi coc tren m6i nhat bua 
jua dinh nghTa pha hoai. Cac lire biia cao so 
o co the la phan tram lire va cham) sir thay 
ay hi nh nhir la sire khang tTnh thi there te co 


hoan toan sue ben tTnh cua chung diroi tai 
(Dieu nay khong phai la anh hirbng cua ap 


87 


luc nude 16 r6ng thuc sir). He so hoi phuc cua cluing c6 the cao vo han. Do bdn hnh se 
tai lap lai theo thdi gian. Ddi khi chi can rat ft then gian chd doi can thiet tuy thude vao 
nguyen nhan mat she chiu tai. 

b- Dat chin dp life nude 16 rdng tang. Ta biet ro rang ap Sue nude 16 r6ng tang trong 
dat hat min (6 day chiing khong the nhanh chong phan tan dirge) khi dong coc. Ngoai 
dat set chiing ta xem loai set bun nhu loai hat min; tuy nhien ngay ca dat cat doi khi 
ung xur giong nhu bun dudi tai trong dong. Ap lire nude 16 rdng tang, do do lam lire can 
ma sat tha'p hon khi dong coc. Sau khi dong coc dung, ap lire nude 16 rdng giam nhieu 
hoac ft hoan toan tuy thuoc vao tfnh tham va do ben tai lap lai cua dat. R5 rang anh 
hudng nay hay xaiy ra doc theo thanh ben coc hon la d mui coc. Thu vd lai co the loai 
bo nguon goc sai sot do do viec tang ap lire nude 16 rdng tuong doi chain doi vdi viec 
dong coc lien tuc gay su chuyen dich khac cua nude tii mot nhat vd lai cho den nhat tiep 
theo (sir thay doi ap lire nude 16 rdng dang ke khong xdy ra trong qua trinh mot nhat 
btia). Khoang chd doi giua viec dong va v6 lai co the thay doi tir mot gid den 6 tuan; ta 
can xem xet lai toe do cua sir thay ddi ap lire nude 16 rdng. 

e - Dot moi. Thuc su rat ft khac biet giua viec mat do ben do thay ddi ket cau dat 
hoac do cac ling suat nam ngang co hieu qua. Da md ta d dat set qua co ket ma bd mat 
tiep xtic coc-dat trd nen nh5n hon khi tang so nhat biia. Tlidi gian se lam giam hieu qua 
nay, do do viec vo lai se lam giam sai sot ldn. 

d - Dot ehung. Do la mot anh hudng ma sir hoi phuc se duoc dieu chinh. Noi chung 
no xSy ra trong tat ca cac loai dat. Dat chung co the gay giam cac ung suat co hieu qua 
hoac giam mat do dat. No co the gay bdi sir chuyen djeh coc ngang khong tranh dirge 
(coc bi uon, hieu ung Poisson)va bdi khoang trong sinh ra do khoi dat ben trong cac tiet 
dien hd, do mui coc md rdng ldn, hoac do ban bit day qua ldn cua cac coc dong. Phan 
ldn cac dat co kha nang bao kin coc sau khi dong do sir can biing cua ap luc dat, do do 
viec vd lai luon luon co ket qua. 

e - Su hod long. Chung ta thudng de cao qua hoac bd qua kha nang nay. Neu cat 
hoac cuoi cat co mat do thap va bi ngap nude thi cac luc dong cua coc chuyen dong co 
the lam hoa long dat, co nghTa la dat mat do ben co hieu qua cua no. Su hoa long duoc 
biet khi dong dat va khi ha coc co dung dao dong ldn. Cac bieu hien ban dau la dat co 
du sue bdn tlnh cua no tai thdi diem bat dau nhat biia. Dat mat do ben cua no trong 
mot khoang thdi gian ngan sau khi va cham vi cac hat dat bat dau chuyen dong manh 
do bi mat cac lire ma sat va tiep tuyen giua cac hat vdi nhau. Moi quan he sdc khang 
tmh theo thdi gian khi do bat dau tuong tu nhu sdc can dong (hinh 3.23). Do sU hoa 
long xay ra trong vong mot nhat dap nen sir vd lai khong tranh duoc su du bao tha'p. 
Mot nguyen nhan xay ra su hoa long la so' nhai biia tha'p nhu da trinh bay trong muc 
(b) cita phan nay, ap luc nude Id rdng tang se co anh hudng tuong tu cho vide tfnh so 
nhat bua khi dong, tuy vay khi vd lai anh hudng cua sir mat sue khang se xuat hien. 
Cac nhat nang luong tha'p co the’ lam giam anh hudng su hoa long va do vay cung cap 
cac so' lieu tot hon. 
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R s - HOii ir:ig 




Hinh 3.23 : Stic aw thih. toe do va i liuyen vi < o< </<n vo'i Jut hod Idny 

f - So nhdt hint coo hay do rhoi dui han time nhdt hua nho. Lu'u y rang cac do choi 
tarn thoi doi khi tirong doi cao lain cho dat khong dirge thi’r day du den do ben gioi han 
cua no (hinh 3.24). Cach sira chiia bao gom : (a) sd dung mot bua Ion han hoac mot do 
cao roi bua Ibn ban; (b) thir cai hai dong coc va vo lai, tfnh loan cac cue tri cua ma sat va 
lire chong mui. Chung co the dugc phoi hgp dc xay dung sire chin tai t6ng cong. Khi ta 
dung (b) thi dichi cue ky quan trong la dam bao sir thir gian o’ mui khong xaiy ra va ma 
sat thanh ben. lire chong a mui coc da phan bict dirge rat ro qua phan tich CAPWAP. 
D6ng thoi ncu la theo trinh tu' nay, so nluit vo lai sc rat cao. 



Quake Ion : hoai dong 70% site chiu lai 
Quake be boat dong 95% si'c chiu lai 


Hinh 3.24: Dnnny cony do Inn - tai trony doi vdri Intx dpny tuny phan 
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Ngubi ky sir CAPWAP con phai khao sat nhung van de sau khi so nhat bua cao lam 
cho dir bao bi nghi la thap : 


(1) Tai hien trubng da the hien sir pha hoai di chui xuong? Neu co thi noi chung da 
du bao dupe mbt sire chiu tai gidri han dung dan. 

(2) Neu lire chdng b mui da tao ra sure chiu tai cao hon do coc bi day xuong sau hem 
khi thir tinh (kieu chuyen vi coc trong dat hat rbi) ? Khi do mbt dir bao thap \b lire 
chong co the da x£y ra va sir tirong quan dung dan tuy thuoc vao chuyen vi dong xay ra 
trong qua trinh thu. 

(3) Neu cac chuyen vi coc va cac quake tai nhung phan doan phfa dubi dat cac gia 
tri rat nho so vbi thong thubng ? khi do cac phan ma sat thanh ben noi chung da du 
bao thap. 


g - Kieu phd hoai tmh va dong khde nhau - Plug. No la nguyen nhan cua phan lorn 
nhung that bai do du bao thap. No xay ra trong cac loai dat rcri tuorng doi chat trong cac 
coc tiet dien ho nhu coc ong hb day hoac cac coc H. Gia thiet nay da dupe thao luan. 
Trong khi dong coc ap luc nude 16 r6ng tang lam cho ma sat giam den mot diem ma b 
day khong hinh thanh Plug. Trong trubng hop tinh Plug bam vao va tao nen sue chju b 
mui cao. Co kha nang la Plug nay bam vao m6t thbi gian ngan khi bat dau dong sau do 
trupt ra trong qua trinh nhat bua do. Do do luc do Plug tao ra truygn len coc chi tac 
ddng tai khoang thbi gian ngan ban dau. Vi vay no giong nhu va dupe giai thich nhu 
sue can dpng. Khong can thibt phai sua chua gi ngoai viec dat ra gibi han cua sure can 
dpng khi phan tfeh. 


h - Kieu phd hoai tinh va dong khde nhau- Ma sat noi. (ben trong coc brig hoac giba 
cac canh I). Mbt luc dat dpt ngbt (khi chju luc khang) tren cot dat ben trong se gay nen 
song truyen b moi trubng do. No truybn cham lion so vbi trong coc. Tuy vay, no truyen 
du nhanh de gay n6n su suy sup tuong d6i nhanh cua anh hubng sue khang do. Neu cb't 
dat bbn trong do khong cat, thi anh hubng luc se ty le vbi gia toe va co quan he vbi sue 
khang dong. De doi lai, each sua tot nha't la gibi han cac he so sue can dbng trong phan 


tich CAPWAP. 


/- Lan truyen site can dong. Nguon sai sot du bao thap nay thubng khong dang kd khi 
coc chuydn dich tuong doi so vbi da't trong mot khoang lbn hon quake. Tuy nhibn, dbi 
vbi cac chuyen vi coc nho, tuong dbi so vbi quake, mbt song dupe hinh thanh truyen 
qua dat. Luc do dat truyPn lbn coc phu thubc vao tbc do coc va sue khang do dupe giai 

■y 

thich nhu la sure can dbng. Anh hubng do da quan sat dupe trong bun set ngay ca khi sb 
nhat bua vura phai. Cach sua la dung cac mo hinh lan truyen (SKdp, MSkn, BTdp, 
MToe) hoac han che sure can dong. 


(D) Lieu y phan ket 

Danh sach cac van de neu b chuong nay co the chua day dii. Co thb con nhung nguyen 
nh&n nua lam cho vibe du bao sure chiu tai khong chmh xac cua CAPWAP. Cung co th^ 
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co cac each sua sai khac. Luu y rang nhieu muc neu 6 day co the chi gay cac sai sot 
nho. Do vay ban khong nen mat het “can darn” khi doc chuong nay. Thir dong phat hien 
dirge sue chiu tai cua coc tai thoi diem thu; v6 lai da can nhac dupe lofi giai tot nhat va 
duy nhat de thu nhan dirge moi tirong quan tot vdi thu tTnh va nhieu van db neu d tren 
da dirge giai quyet bang giai phap nay. 

Mot each ly tirong, khi thu sue chiu tai, do choi cho mot nhat bua khong nen hoac 
qua cao (Ion hon 0,5 inso -r 12 mm), qua thap (nho ho'n 0,1 inso -a 2,5 mm). 

Trong cac loai dat nhat dinh, co the’ dung kinh nghiem doi vdi Ung xir thu gian cua 
coc. Dieu quan trong la can nhac cac kinh nghiem do khi xem xet lai nhung ket qua 
CAPWAP. Cac coc tiet dien hd doi khi ung xu khac nhau trong tinh hudng tTnh va 
dong. 

12.8. Nghien cuu dp nhay CAPWAP 

Nham cung cap cho doc gia nlim chac dirge anh hirong cua nhung thong s 6 dat thay 
d6i va cac fin so khac den cac gia trj dau coc tinh toan, mot phan tich CAPWAP thudng 
duoc thuc hien va ket qua cuoi cung cua no dugc trinh bay trong bang cua hinh 3.26a; 
3.26b va hinh 3.25. Sir thay doi cua cac dai luong rieng re da duoc tien hanh va cac phu 
hop tuong ung da ve d6 thi. Cac do thi do duoc trinh bay trong phan (B) sau day. M6 ta 
cac bien so da duoc nghien cuu a day nhir sau : 

MQno - Chi so chat lirong phu hop 

UNld - Gidi han dS tai ma sat thanh ben am nhu mot phan cua gibi han duong. 

QToe - Quake mui coc theo inso 
QSkn - Quake ma sat theo inso 

CSkn - Bien do cua quake ma sat do tai theo phan tram cua quake chat tai mui coc 

JSkn - He so sue can d6ng ma sat Case 

JToe ■ He so sue can dong mui coc Case 

PI ug - Khoi dat phu them vao mui coc theo kips 

TGap - Gap mui coc theo inso 

Plid - Sue can dong ben trong coc 

REss - Phan tich ung suat du 

RToe - Stic chiu tai mui coc tinh theo kips. Luu y ring, sure can d6ng nhdt thuc te 
khdng thav doi. Cac gia trj Smith thay doi theo sir thay doi cua sure khang. 

RDsw - Su trao ddi sue khang/ sure can dong 

OPtd - Cac lira chon sue can dong mui coc : (0) nhdt, (!) Smith, (2) Smith khi do 
thanh nhdt. 
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CAPWA ^ghien oi/u o'-sy 



Hin!i 3.25: Cue do tin kdt ana CAPWAP 


CAPWAP - Sensitivity Study Blow No. 4 03/30/93 

Goble Rausche Likins & Associates, Inc. CAPWAP (R) Version 1 993-1 

CAPWAP FINAL RESULTS 

j Final CAPWAP Capacity : Ru 910.0 Skin 282. 4 Toe 627. 6 kips 


Soil 

Depth 

Depth 

Ru 

Sum of 

Ru 

Unit 

Resist 

Smith 

Quake 

Sgmnt 

Below 

Below 


Up 

Down 

w. 

Respect to 

Damping 


No. 

Gages 

Grade 




Depth 

Area 




ft 

ft 

kips 

kips 

kips 

kips/ft 

kips/f2 

s/ft 

inch 





910,0 






1 

13,6 

4,6 

1,2 

908,8 

1,2 

,17 

, 03 

, 148 

120 

2 

20,4 

11,4 

1,2 

907,7 

2,3 

.17 

, 03 

, 148 

120 

3 

27,1 

18,1 

3,4 

904,3 

5,7 

, 50 

, 08 

, 148 

120 

4 

33,9 

24,9 

7,3 

896,9 

13,1 

1,08 

, 18 

, 148 

120 

5 

40,7 ‘ 

31,7 

11,0 

886,0 

24,0 

1,61 

, 27 

, 148 

, 120 

6 

47,5 

38,5 

17,6 

868,4 

41,6 

2,59 

. 43 

, 148 

120 

7 

54,3 

45,3 

29,4 

839,0 

71,0 

4.33 

. 72 

, 148 

, 120 

8 

61,1 

51,1 

36,8 

802,3 

107,7 

5,42 

, 90 

, 148 

, 120 

9 

67,9 

58,9 

38,6 

763,7 

146,3 

5,69 

, 95 

, 148 

, 120 

10 

74,6 

65,3 

43,0 

720,7 

189,3 

6,34 

1,06 

, 148 

. 144 

11 

81,4 

72 1 

32,6 

688,1 

221,9 

4,80 

, 80 

, 148 

, 144 

12 

88,2 

79 ✓ 

32,2 

655,9 

254.1 

4,74 

, 79 

. 148 

, 120 

13 

95,0 

86 o 

28,4 

627,6 

282 4 

4,18 

, 70 

, 148 

, 120 

Average Skin Values 

21,7 



3,28 

, 53 

, 148 

, 126 


Toe 


627,6 




278,91 

, 198 

, 230 

Soil Model Parame^rs/Extensions 




Skin 

Toe 


Case Damping 






, 312 

, 925 


Unloading Quake 


(% of loading quake) 
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100 


Unloading Level 


(% of Ru) 
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Hindi 3.26a: Ban ,y ket c/iui CAPWAP 








CAPWAP 

- Sensitivity Study 


Blow No. 4 

03/30/93 


Goble Rausche Likins & Associates, Inc. 

CAPWAP (R) Version 1. 993-1 





EXTREMA TABLE 




Pile 

Depth 

max. 

min, max , 

max , 

max , 

max , 

max , 

Sgmnt 

Below 

Force 

Force Comp, 

Tension 

Trnsfd , 

Veloc , 

Displ , 

No. 

Gages 


Stress 

Stress 

Energy 




ft 

kips 

kips kips/in2 

kips/in2 

kips - ft 

ft/s 

in 

1 

3,4 

1106,0 

, 0 3,41 

, 00 

32,13 

8,2 

, 543 

2 

6,8 

1118,0 

, 0 3,45 

, 00 

31,99 

8,1 

, 530 

4 

13,6 

1122,7 

-14,0 3,46 

, 04 

31,82 

8,0 

, 510 

7 

23,8 

1129,4 

- 35,8 3,49 

-, 11 

31,35 

7,9 

, 490 

10 

33,9 

1142,1 

-51,2 3,53 

-, 16 

30,76 

7,7 

, 470 

13 

44,1 

1136,3 

-58,2 3,51 

-, 18 

29,26 

7,5 

, 440 

16 

54,3 

1144,3 

-66,6 3,53 

- , 21 

27,78 

7,1 

, 410 

18 

61,1 

1115,3 

-58,2 3,44 

-, 18 

25,86 

6,9 

, 390 

21 

71,2 

1009,2 

-18,2 3,11 

-, 06 

21,56 

6,5 

, 350 

24 

81,4 

965,0 

- 3,5 2,98 

-, 01 

18,75 

6,2 

, 310 

27 

91,6 

983,9 

, 0 3,04 

, 00 

15,30 

5,3 

, 260 

28 

95,0 

1036,3 

, 0 3,20 

, 00 

14,82 

4,9 

, 253 

Absolute 

47,5 


3,55 

-. 21 

(T = 

26,6 ms) 



54,3 


CASE METHOD 


(T = 

54,5 ms) 



J = 0, 0 

J = 0,1 

J = 0,2 J = 0,3 J = 0,4 

J = 0,5 

= 0,6 

J = 0,7 J = 0,8 

J = 0,9 

RSI 

1364 , 

1280, 

1196, 1113, 1029, 

945, 

862, 

778, 694, 

610 , 

RMX 

1364 , 

1280, 

1196, 1113, 1040, 

990, 

940, 

894, 861, 

838 , 

RSU 

14?6 , 

1349, 

1271, 1194, 1116, 

1039, 

961, 

883, 806 

728 , 

RA A2 W 

780, 

822, 

0, 





Current CAPWAP 

Ru = 910,0; Corresponding J (Rs) - ,54; 

J (Rx) = ,67 


WMAX 

VFIN 

VI *Z 

FI FMAX DMAX 

DFIN EMAX 

EFIN R HF 

REN 

8,16 

1,14 

1095,4 

1106,0 1106,0 ,543 

, 113 

31,1 

24,9 1153,6 

1713,7 




PILE PROFILE AND PILE MODEL 




Depth 


Area 

E-Modulus Spec. Weight 

Circumf 


ft 


in2 

kips/in2 

kips/ft3 


ft 


, 00 


324,00 

5300,0 

, 150 

6,000 


95,00 


324,00 

5300,0 

, 150 

6,000 


Toe Area 

2,250 ft2 






Top Segment Length 


3,39 Feet, Top Impedance 134,19 kips/ft/s 




Pile Damping 

3,0%, Time Incr , 264 ms, Wave Speed 

12875,0 ft/s 





Hinh 3.26b: Being ket qua CAPWAP 


(A) Li/a chon so lieu 

Truong hop rieng the hien mot coc chuyen vi dai duo'c dong vao 16p cat ldn bun set 
chat va sir hieu chinh so lieu can thiet de’ dieu chinh cho biia diezen day ho. Coc nay la 
coc chong nhidu ho'n voi khoang 2/3 sire chiu tai tTnh tir mui coc. Phan tinh nay rat nhay 
ddi vbi phan Ion cac bien so cua CAPWAP nhir da mo ta trong cac d6 thi sau. No cho 
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thay do nhay cua tirng th6ng so dpi ch6 khac nhau cho tirng tru'dng hop. Cac chi tiet 
dang km y cua truing hop rieng nay nhir sau. 

(A,) Coc 

6 day la mot coc be tong cot thep ung suat trirdfc, 18 insor vuong (dien lich tr f dien 
ngang = 324 inso); chieu dai toan bo 99,5 ft va ban dau coc dupe dong ngap '-v.o dat 
86 ft. Hai bo dau do ung suat va gia toe ke dupe bat bu long vao cac mat doi dien cua 
coc tai 95 ft ben tren mui coc. Tir so lieu thu dong va khi gia thiet trong lirpng rieng 
be tong 150 lb/ft 3 , toe do song ung suat cua vat lieu dupe xac dinh la 12.800 ft/s. Gia 
tri nay dbi thanh mo dun dan hoi dPng cua be tong la 5.300 Ksi. Nhat CAPWAP .idng 
nay la nhat nang lupng cao dau tien lay tir dong v6 lai 1 gicr. Bang so lieu dong coc 
cho thay so nhat bua nay khi v6 lai la 8/in (tirong duong 96/ft), khi tang tir 33/ft tai 
luc ket thuc dong. 

(A : ) Bua 

Dong va thu coc dupe thuc hien bdng bua dieden day ho Delmag kieu D46-32. Kieu 
bua nay co trong lupng qua bua 10,1 kips va do nay toi da 1 1,2 ft theo chi dan ciia nha 
che tao. Bua nay dupe trang bi bom nhien lieu co buoc thay d6i. Dong va vp lai cac coc 
be tPng cot thep dung buoc nhien lieu so 2 theo nha may thi co muc nang lupng 85,4 
kips - ft. Bua va cac dem coc Mng nhom/mica day 2 inso va 9,5 inso go dan. 

(A A Dat 

Cac dieu kien dat khong thay doi trong pham vi tru.Ve co ban cac dibu kien daf 
nhu sau : lop tren ciing la hCru co mem (phan) khoang 30 pt, nain tren mot 16p cal bim 
toi va chat vira day 30 ft. Mot 16p mem khac, thay doi be day va do ciing, loai than 
bim va cat toi n^m tren ldp chiu luc. Coc dupe tua vao lop cat bim set chat. Nhu di 
neu 6 phan tich CAPWAP ckrpc thuc hien tren so lieu PDA cua 1 gib vo lai tir dP ngap 
dat 86 ft cua coc. 

(B) Gidi thick ket qua 

De dat dupe su phii hop tot nhat, da lua chon . u ^hu hop song di len. MPi hinh co di 
thi phii hop tot nhat (phii hop tritoc) trOng phan thap hon khi su phii hop hien tai thi 
hien sir thay dpi bien so. Moi hieu chinh dupe !•’ n qua menu CV. Cac gia trj da sira vi 
phii hop tot nha't, dupe trinh dibn tren 2 duong '-en tren phia duPi ten bien so vPi d6 th 
hien tai lien quan den duong ben trdn do. Chi’ so c^at luoirg phii hop dupe cho ben tra 
phia tren vbi chi dan tritoc va hien tai. Su phii npp tot nhat co chat lupng phi' hop 0,92 
Doc gia can dam khong chi nhin vao anh huong cua tirng bien so den do u nhu the 
nao, ma con quan tarn den vi tri cua su thay doi do . 

Hai dP thi nay the hien cac bieu do luc - toe dp, song len - song xuong tir DG va 
Luu y rang thang trong do thi FW la 2,00. Do thi thu - hai the hien cac hieu chinh sP liei 
lam cho bua dieden khi sir dung cac dirong tho'i gian T1 va T2, A1 va AC. 
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QToe CSkn 

0.230 0.950 

0.190 0.950 


UNId TCap 

0.000 0 000 

0.000 0.040 



PLug RToe R Jit 

0 000 627.6 9-0.0 

0.000 627 6 9‘00 
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PLug 

RToe 
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0.000 
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0.040 

0.000 
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CURRENT 
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Hinh 3.41 RD tang ti'(910 den 1200 vdi sir Iran doi tTnli/dgng 
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JSkn 

JToe 

QSkn 

QToe 

CSkn 

CToe 

UNId 

TCap 

PLug 

RToe 

RUIt 

0.312 

0925 

0.120 

0.190 

0.950 

1.000 

0.000 

0040 

0.000 

827 6 

9100 

0.312 

0.925 
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0.190 

0 950 

1.000 

0 000 

0 040 

0 000 

827,6 

9100 



- u upMsd 
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3.91 177 

CURRENT 
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Hinh 3.42: Tfmy doi sire can dong tai nn'ii coc iff nlnrt sang Snath vai 
idiot son khi liny dong nidi (OPtd - 2) 

















13. CAC YEU CAU VE THU'BIEN DANG L6N TRONG THUG TE 

Da co mot so nude ban hanh lieu chuan ve phuong phap thu dong bien dang Ion cho 
coc. Trong do My la nu'dc co tieu chuan ddu tien ve phuemg phap nay va dupe mot so 
nude khac dua vao de tham khrio hoac xay dung tieu chuain cho nude minh. Dudi day 
trinh bay mot so yeu cAu co ban da neu trong tieu chuain ASTM 4945-1989 “Tieu 
chuan phuong phap thu cho thf nghiem coc dong bien dang Ion” va cung da dupe dua 
vao tieu chuan nganh ve phuong phap thu dong bien dang ldn cua Bo Giao thong van tai 
do tac gia lam chu bien. 

(A) Thiet bi 

(A,) Thiet bi teto life va chum 

Dat lire va chain : bat ky biia dong coc truyPn thong nao h^ac cric loai tuong tu dPu 
dung de tao luc va cham. mien la no gay nen mot su xuyen co the do dupe cua coc, 
hoac mot sdc khang tmh On dinh co the xac dinh dupe trong cac dia tang chiu tai, trong 
chu ky toi thieu la 3 ms, vupt qua mot nui'c do dang ke tai trong lam viec an dinh cho 
coc do ngudi ky su co trach nhiem xac dinh. Thiet bi nay dupe dat sao cho sir va cham 
dat doc true tren dau coc va dung tarn coc. 

( A%) Thiet hi de do dong 

- Cac drill do luc hay li'ng suat : thiet bi gom cac drill do co kha nang do doc lap ung 
suat va gia toe theo thoi gian tai cac vi tri dac trung doc theo true coc trong mot chu ky 
va chain. M6i loai it nhat co 2 cai dupe grin can than vao cac vi tri doi dien nhau cua 
coc sao cho khong bi trupl. Cric driu do diing each bat bu long, dan hoac han deu dupe. 
Dau do ung suat co dau ra tuyen tmh vupt qua loan bo pham vi Png suat co the co trong 
coc. Khi dirpc grin, tan so tu nhien cua no se vupt qua 7.500 Hz. Ung suat do dupe sc 
tfnh doi thanh luc khi dung tiet dien ngang cua coc va mo dun dan hoi dong 6 vj tri do 
dac. Mo dun dan hoi dong doi voi thep co thP 1 ay tir 29 den 30.10 h psi. M6 dun dan hoi 
dong ciia coc be tong cot thep va coc go dupe xric dinh khi thf nghiem nen tuan theo 
phuong phap thf nghiem ASTM-C469 va cac phuong phap ASTM-D198. Cung co the 
tfnh theo toe do song dupe xric dinh theo chi dan dudi day: 

Viec do lire tien hanh bang cric dau do luc dat giCra dau coc va bua dong coc, mac 
du thay rang mot dau do co the lam thay dpi cric dac trung dong cua he thong dong 
coc. Cac dau do luc se co mot dien tro khoang tir 50 -t- 200% dien trd ciia coc. Tfn 
hieu ra can phai ty le tuyen tfnh voi lu'c doc true, ngay ca khi trii dat lech tarn. Day noi 
giua cac dau do luc va coc can co khoi lirpng nho nhat va dem driu coc be nhat de 
ngan ngira hu hong. 

- Cac dau do gia toe, toe do hoac chuyen vi : so lieu toe do thu dupe nhP cric gia loc 
ke, vdi dieu kien tin hieu nay co the xir ly tfch phrin trong thiet bi bien dpi so lieu. Toi 
thieu 2 gia toe ke voi tAn so cpng huong khoang 7500 Hz dat o cric khoang each xuyen 
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tain deu nhau b hai dan doi dien thee du'dng kinh cua coc, dirge gan citn than vao coc 
sao cho khong bi trirpt. Dung bu long, dan hoac ban deu dirge. Cite gia toe ke tuyen tinh 
nang tdi thie’u co gia toe lOOOg va 7500 Hz cho cac ket qua tin cay tren coc be tong. 
Doi vo'i cac coc thep, nen dung cac gia toe ke tuyen tinh nang co gia toe den 5000g. 

Ngoiti ra, cac gia toe ke a-c va d-c cung co the sir dung dirge. Neu sir dung loai a-c, 
hang so thoi gian tdi thid’u lit 0,2 giay. Cac dan do toe do va chuyen vi cung dirge chgn 
dd thu cac so lieu toe do neu cluing tirong du'o'ng ve tinh nang vdi cac gia toe ke 
chuyen dung. 

- Vi trf eae dan do : 

Cac diiu do dirge dal doi dien theo duong kinh va ed khoang each xuyen lam ddu 
nhau. 6 khoang each true nlur nhau tinh den day cua coc de phep do khong bi anh 
hirong do coc chin non. 0 giin dau phia tren. cluing dirge dal each drill ege it nhat ttr I 
den 1.5 duong kinh ege. Dieu nity, the hien trong eae hinh tir 3.46 den 3.51. Can phai 
kiem tra de dam brio chiic chan rang thict bi se khong bi trupl. Cac dau do phai dirge 
hieu ehinh den do chinh xac 2% ciia pham vi do dir kieii. 

Neu khi sir dung bo phan nghi co hu' hong, thi phai hieu ehinh lai cac dau do (hoac 
thay the). 

(A,) T raven tin hieu 

Cac tin hieu tir cac driu do se dirge truyen deii cac thict bi ghi, bien doi va trinh di6n 
so lieu (xcm hinh 3.48) boi cap hoac tirong du'o'ng. (2tjj nay so ban che eae nliieu dien tir 
hoac loai khac den nho hon 2% so vdi tin hieu ion nhat thu dirge. Cac tin hieu do thiet 
bi thu dirge se ty lc tuyen tinh vdi cac phep do Iren coc trong toan bo pham vi tan so cua 
thict bi. 

(A 4 ) Car thict hi de ghi, xifly vd trinh dien so lieu 

- l ong quat : Cac tin hieu tir cac dtiu do (xcm hinh 3.46) trong mot chu ky va cham 
se dirge truyen den mot thiet bi dd ghi, bien ddi va trinh dien so lieu cho phep xac dinh 
lire vii toe do theo thoi gian. No cung co the dirge dung de xac dinh gia toe, chuyen vi 
cua dau ege va nang lirgng truyen len cgc. Thiet bi nay bao gom mot osciloscope hoac 
mol oscillograph dd trinh didn cac do thi lire va toe do, mot may ghi bang tir hoac tirong 
duong de ghi lai dung cho phan tich sau nay va cac thiet bi de bien doi so lieu : cac thiet 
bi de ghi, bien ddi va trinh dien so lieu co dac tinh hoac da hieu chinh ben trong ve dng 
suat, 6 ia toe va thang thoi gian. Sai so khong virgt qua 2% cua tin hieu Ion nhat thu 
dugc. So do bo trf dien hinh cua loai thiet bi nity the hien tren hinh 3.47. 

- Thiet bi ghi : cac tin hieu tir cac dau do se dirge ghi dien tir dudi dang tuong tu hoac 
so sao cho cac thanh phan tan so nho hon 1500 Hz (-3dB) se bi bo di. Trong dang so ft 
nhat nidi kenh so lieu co tan so mini tdi thie’u lit 5000 Hz. 
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Hinh3.45: Bo tri Hinh 3.46 : So do cue thiet hi 

dien hinh cua thi nghiem de kiem tra dong coo. 

coc dong dug sued cao 


- Thiet bi bien doi so lieu : thiet bi de: bien doi tin hieu tir cac dau do la mot may tfnh 
turong tur hoac dang so co ft nhat cac chdc nang sau : 

• Do luc : thiet bi do co kha nang kiem tra, khuech dai va hieu chinh tin hi6u cho 
he thong do lure. Neu sir dung dau do ung suat thiet bi se tfnh duoc lire. Gia tri ra 
cua luc duoc thudng xuyen hieu chinh ve khong tru khi co va cham. 

• So lieu toe do : neu dung gia toe ke thiet bi se tfch phan gia toe theo thbi gian de 
thu duoc toe do. Neu dung cac dau do chuyen vi, thiet bi se vi phan chuyen vi 
theo thbi gian de thu dupe toe do. Neu can thiPt, thi6't bi se zero toe dp giua cac 
chu ky va chain va hieu chinh toe dp dau do ghi dupe de xet den viec troi so 
khong cua dau do trong chu ky va cham. 

• Ki6m tra tin hieu : viec kiem tra tin hieu luc va toe dp se co cac duong cong dang 
tan so tuong ung dd chong lai cac dp lech pha tuong doi va su sai khac bien dp 
tuong doi. 
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Dau (Jo ling sudt 1 
Gia toe ke 1 
—Cap treo 
Ddu do ung suat 2 
Gia toe kd 2 



Odi voi tfianh vach nho hon (tuung tu cho mat doi dien 
1/4 khoan Id 3716" va cho cac Id cap treo) 



Gia toe ke 1 
Dau do ung suat 1 

Cap treo 


Gia toe ke 2 
Dau do ung suat 2 



Chu y . 1.6 duemg kinh 1/2" (tuong tucho mfit doi dien 

cd the thay vit 1/4" co dem 1/2 va cho cac Id cap treo) 


Hinh 3.47: Bo tri dien hinli viec 
gun ccic dau do cho coc dug 


Hinh 3.48 : Bo tri dien hinh viec 
gun ccic dau do 


- Cac thiet bi trinh di6n : cac tin hieu tur cac diiu do noi tr£n se dirgrc trinh di6n boi 
m6t thiet bi dang oscillocope hoac oscillograph, tren do co the quan sat lire va tdc dd 
thco thofi gian cho tung nhat bua. Thiet bi nay co th6 thu dirqc tin hieu true tiep tCr cac 
d£u do hoac sau khi chung da ducrc xu ly trong cac thiet bi bien doi s6 lieu. Thiet bi se 
hidu chinh viec bien d6i m6t tin hieu co khoang dai tir 5 den 160 ms. Ca hai s6' lieu lire 
va toe d6 co the dugc tao lai cho tung nhat dap va thiet bi nay co kha nang giur lai va 
trinh di6n tin hieu tir tung nhat dap dugc lira chon voi chu ky t6'i thieu 30s. 


(B) Trinh tic 

(B,) Tong i/uat 

Ghi lai cac thong tin ciia du an dang tien hanh. Gan cac ddu do len coc , tien hanh 
ki6m tra cac hieu chinh ben trong va luc ngimg do dem cac so lieu do dong so sanh veri 
cac quan sat thbng thuemg ve sure khang xuyen. Xac dinh cac dac trung tu ft nhat 10 
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Hinh 3.49 : Bo tri (lien liinh viec Hinh 3.50 : Bo tri (lien hinh viei 

gun cue (kill (1o cho coc go gdn ciic dan do cho coc H 


nhat dap ghi dupe khi mdi dong coc va khi dung de’ tmh toan sire khang cua dat, thuong 
tir 1 hoac 2 nhat dai dien khi bdt dau vo lai coc. Cac tin hieu lu'c va toe do theo th6i gian 
se du'Oc bien doi nhb may tmh hoac bien dcii bang tay de tmh lire, toe do va gia toe, 
chuyen vi nang lirong da xaiy ra trong mot chu ky va chain. 

(B : ) Xcic dinh toe do song ring sud't (khong hat huge) 

Dat coc tren cac gia do' hoac tir do tren mat dat va khong tiep xiic vbi coc ben canh 
hay cac vat can. G^n gia toe ke len mot dau cua coc va dung bua co trong lirong thfch 
hop dap len dau kia. Chu y khong de lam hong hay silt vo coc. Ghi va trinh di§n cac 
tin hieu cua gia toe ke. Do khoang tho'i gian giua cac dinh gia toe cho, nhieu nhat co the 
dupe, cac chu ky phan xa. Chia khoang dai truyen tirong ung cua song ung suat cho thdi 
gian do se xac dinh dupe toe do truyen song. 

(B { ) Chu an hi 

Chia coc that rd rang thanh nhung khoang thfch hop. Gan can than cac dau do len 
coc bang bu long, dan hoac han. Doi vo'i nhung vat lieu coc khong phai la thep, xac 
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dinh toe do song . Dat thiet bi tao lire va chain sao cho lire doc true va dung tarn coc. 
Lap dat cac thiet bi de ghi, bien doi va trinh dibit so lieu sao eho d t 'tao Lie va cac tin 
hieu lire, toe do a khdng. 

(B 4 ) Do 

Ghi so lan va chain cho tifng dol coc xuyen vao dat. Doi voi bua roi tir do va bua 
dieden don dong va bua hoi nude, ghi lai do cao roi hay chieu dai hanh trinh cua bua. 
Ghi lai so nhat dap trong mot phut do bua tao nen. Doi voi cac bua dieden song dong do 
ap suat nay len, ddi voi biia hoi nude song dong hoac biia kin nen Jo ap suat hoi nirdc 
hoac kin nen trong du'ong ong ap lire dan den-bua. Thirc hien ghi v v - trinh dibit mot loat 
cac so do lire va tdc do. So sanh lire va rich so toe do voi dibit tre (xem 3.2.1) tai thdi 
dibm va chain. 

Cliii y : 

• Neu cac so lieu do dong dung de tilth site chin tdi tin tie'll lumli do dang khi vo lai coc vao 
thdi diem dii dai sau khi ket tlnic dong coc ban dan de cho pliep vdv va sit thay doi site 
khdng cua dot va dp life nude Id rang. Cac dieu kien dia chat khd nhif cac ldp de nen ep 
hen tren can hum .vein .vet den de dull vao trong tilth loan site chin to . 

• Trade khi dong epe can kiem tea sao cho vat lieu va cac thiet hi k.iong hi vd. roi vudng de 
doa an toon cho nhTfng ngtfdi lain hen ditdi. 

• Neii doi hoi do do i hoi dan lidi. gan nipt tain t o the cluiyen dong lul/c len coc vd lap mot 
dam do inim ngang tren mat dat tiep gidp vdi coc. Ve mot ditdng a sd tren tain do tit dam 
tto inim ngang trade vd sau nidi Ida va chain. 

(Bd) Kiem tru chat 1 1 tong so lieu 

De khdng dinh chat lu'png so lieu, dinh ky so sanh vc sir ty !c thuan giira lire va rich 
sd tdc do vdi dien fro' coc tai thdi diem va chain, so sanh ve sir nhat quan giira lire hay 
tdc do thco thdi gian cho mot loat cac tnrdng hop va chain dupe lira chon va ke tiep 
nhau. Cac tin hieu phit hop va ty 1c thu dupe tir cac dau do lire hoac ung suat tir cac dau 
do gia tdc. tdc do va chuydn vi la ket qua cua mol he thong cac dau do va thiet bi ghi, 
bien dbi va trinh dien nhimg sd lieu da dupe hieu chinh dung. Neu cac tin hieu khdng ty 
le. tim nguyen nhan va khac phuc. Neu nguyen nhan la do mot dau do nao do thi phai 
hieu chinh lai tnrdc khi tiep tuc dung. Tien hanh kiem tra hieu chinh ben trong khi bat 
diiu va khi ket tlnic moi mot lan lay sd lieu. 

Chit y : Vlpi ho plum t ini thiet hi do dong vd thiet hi ghi. hien doi vd trinh dien so lieu can phdi 
hieu chinh i! nhat mot lan trong mot ndm. 

(B f) j Plain ficlt so lieu do 

- Thu thap lire va tdc do tir phan doc cua thiet bi bien doi sd lieu hoac tir thiet bi trinh 
didn . Ghi lire va tdc do va chain va cac lire max, min ciia cac lan va chain dai dien dupe 
lira chon. Thu nhan gia tdc max true tiep tir tin hieu ciia gia tdc ke hay lay vi phan tdc 
do theo thdi gian ghi dupe. Thu nhan chuyen vi tir viec ghi chep cong tac dong coc. 
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during cong dp choi dan hoi va tir dau do chuyen vi, hoac bang each lay tich phan toe 
dp theo then gian ghi dupe. Thu nhan nang lupng truyen max tai vi tri dau do. 


- Cac so lieu ghi diroc co the dung de phan tich tren may tinh. Cac ket qua phan tich 
bao g6m : danh gia tmh nguyen ven cua coc, su lam viec cua he thong dong coc va ung 
suat dong coc dong max. Cac ket qua co the dupe dung de tinh sure khang tinh cua dat 
va sir phan bo cua chung tren coc tai thrii diem thu nghiem. Viec su dung tiep theo cac 
so lieu nay la mot van de doi hoi su hieu biet va co nhidu kinh nghiem. 


Chuy: 

Thong thKong co sir pint hop tot lion giilu site khang Iwy dong difoc va site chin tai khi do do 
xuyen cua coc cho nidi Ian va cliam. 

Viec ddnh gid sue chin tai tmh cua dat vd sK phan ho cua cluing duoc difa tren mot so ede 
phifong phdip gidi tich vd phu thude vdo tnnh do chuyen nion cd nhdn. Dau vdo phuong phdp gidi 
tich cd the cd hoac khong dan den viec ddnh gid dong phi) hop vdi ede so' Hiu thif tdi trong tmh. 
Dieu do ddi hoi vd can phdi hieu chinh ket qua tint dong vdi ede ket qua thu coc tdi trong tmh tln/c 
hien theo phuong phdp ASTM-Dl 143. 


(C) Bao cao 

Bao cao thu dpng bao gom cac noi dung sau : 

• Tong quat. 

. Dac diem cong trinh 
. Vi tri cong trinh 
. Vi tri noi thi nghiem 
. Chu dau tu 
. Ky su ket cau 
. Ky su dia chat cong trinh 
. Nha thau cong tac coc 
. Nha thau khoan dia chat 

. T6n va vi tri cua 16 khoan thi nghiem g6n nhat va quan he tori vi tri coc thu va moc 
kiem tra cao do 

. Mat cat cua 16 khoan gan nhat 
. Moc kiem tra mat bang 
. M6c kiem tra cao do 

• Thiet bj dong coc : 

. Nude san xua't, ky hieu, loai, kich co va ly lich cua bua 
. Trong lupng cua bua va piston 
. Toe dp va hanh trinh ciia bua 
. Nang lupng cua bua. 
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. Ceng suat noi hoi hay may nen khi 
. Lcai, dubng kfnh va do cung cua dem bua va deni dan coc 
. Trang lucfng va duemg kfnh cua mil dau coc 
. Mo ta va ve chi tiet gia dan hirong 
. Rich thuoc cua cac thiet bi khoan iru'dc va phut vita 

. Lcai, kich thuoc. chieu dai va trong lucfng, dien rich truyen ung suat cua loi coc 
. Dac tmh chi tiet cua bat ky loai thiet bi chuyen dung nao dung de tao lire va chain 

• Coc thu : 

. Dac tfnh ky thuat va vi tri coc thu' 

. Tai trong lam viec cua coc 
. Lcai coc 

. Vat lieu coc thu bao gom dac tmh va cuong do 
. Rich thude dau va mui coc 

. Chat ltrong cluing cua coc thu bang g6 bao gom : loai g6. su xuat hien cua mat g6, 
kie’m nghiern ran nut, khe her va do thang cua go. 

. Xu ly, ngam tain va tang cuong chat krong coc thu bang go, gom cac giay churng nhan. 

. day thanh cua coc thu loai ong 

. Trong luo'ng tren mot don vi chieu dai cua coc thu hinh chu H 
. Mb ta cot thep hay bao vc cua dau coc thu 
. Viec bom dau cho bua dieden 

. Mb ta cac qua trinh dong coc dac bict da duac dung nhu cac coc rut ong vach 
. Loai va vi tri moi noi coc 
. Nhat ky dong coc 
. Sire khang xuyen cuoi cung 

. Quan sat bang mSt do nay cua bua trong dot dong cuoi cung va s6 nhat bua tren 1 phut 
. Do xuyen cua 2 dot 5 nhat bua cubi cung 
. Skc khang xuyen luc vb lai 
. Khi dem bua bi thay doi (mb ta trong nhat ky) 

. Khi dem dau coc bi thay the (mb ta trong nhat ky) 

. Nguyen nhiin va thdi gian cua viec ngung dong coc 
. Ghi chop tat ca hien tirpng bat thirong xay ra trong khi dong coc 

• Thu dong 


. Mb ta, cac so lieu kibm tra, ngay kie’m tra cua tat ca cac thanh ph^n thiet bi de do 
dong, thiet bi ghi, bien dbi va trinh Jr.n so lieu. 
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. Ngay thir coc 
. Cac dac dieim Cc.a coc thir 

. Mo dun dan hoi, ty trong, toe do song cua coc thir, each xac dinh 
. Trinh tu coc thiV dupe lien hanh, nhir khi ket thuc dong coc va luc bat dau khi v6 lai. 

. Chieu dai coc khi dong, da dong xong va phi a diro’i thiet bi do dong 
. Sure khang xuyen trong khi thir dong 

. Pham vi, b'inh cuan va do lech chuan cua cac so do lire nen max va min 
. Pham vi, binh quan va do lech chuan cua so lieu toe do va chain 
. Pham vi, binh quan va do lech chufin cua cac so do gia toe Ion nhat 
. Pham vi, binh quan va do lech chuan ciia viec do do xuyen coc cuoi cung 
. Pham vi, binh quan va do lech chuan ciia so lieu nang luong Ion nhat va cuoi cung. 

. Ly thuyet truyen song mot chieu nao da dupe sir dung cho viec phan tich cong tac 
dong coc, neu cac tham khao 

. Cac bien so da dupe dua vao ly thuyet song nhu do chat, tinh truyen chan, sue khang. 

. Sue khang tinh toan cua dat tac dong tren coc a thoi diem thir coc va each tinh 
. Nhan xet tmh nguyen ven cua coc. 

Chu y: So lieu ve i(v, toe do, yiu toe, do xuyen va ndny Itfouy eo the difg’e yhi 6 hat ei't diem 
muon quan turn ndo tron\> c/ud trinli dong eqe. Do lech tien chiton ciia nhu'ny yid tri nay dtfqtc tinh 
Wan vc'ri it nhat 20 nlnh hint lien tin . 


14. CAC CONG TRtNH THUC TE 6 VIET NAM 

Vien Khoa hoc Cong nghe Giao thong van tai (Trung tarn Tu van thiet ke va chuydn 
giao cong nghe cac cong trinh giao thong van tai - INCOCEN) tir nam 1995 den nay da 
tien hanh thf nghiem tren 200 coc bfing phupng phap thir dong bien dang Ion. Trong so 
do co du cac loai hinh coc nhu coc dong va coc khoan nhoi, coc bring cac loai vat lieu 
khac nhau,co cac tie*; dien khac nhau, coc be tong cot thep (BTCT) thuong hay trng suat 
trubc, coc co dieu kien lam viec khac nhau nhu coc treo, coc chong trong cac dieu kien 
dat khac nhau... Cac so lieu nay, co mot so trubng hop dirpc so sanh voi phuong phap 
thir tinh la phuong phap vSn dupe coi la chuan de doi chirng ve do chinh xac cua cac 
phuong phap khac. Duoi day trinh bay mot so ket quit dupe chon dai dien cho cac loai 
hinh coc de’ doc gia tham khao. 

(A) Coc dong BTCT 

(A/) Du an Shell Go Dan - Nhd tron rrttng tarn 

Da tien hanh thir PDA, v6 lai, cho 3 coc BTCT gom 2 coc 35 x 35cm va 1 coc 30 x 
30 cm co citng chieu dai 36m. Biia dong coc la loai dieden 4,5 T. 
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Ket qua thu' cho trong cac bang va bieu do sau : 


Cac chi tiet cqc 


So' hieu coc 

PI 15 

P031 

P154 

Ngay dong 

05/4 

05/4 

06/4 

Ngay v6 lai 

13/4 

13/4 

13/4 

Loai coc 

BTCT 

BTCT 

BTCT 

Kich tlnrac 

35 x 35 cm 

30 x 30 cm 

35 x 35 cm 

Chidu dai 

36 m 

36 m 

36 m 


Result of pile N 1 ' PI 15 - Blending center restrike 


Date of driving 

.... 

Apr/05/2000 

Date of restrike 


Apr/13/2000 

Driving condition 


Restrike 

Type of pile 


Reinforced concrete 

Length of pile 

m 

36,0 

Length below gauges 

m 

35,2 

Type of hammer 


Open End Diesel 

Ram weight 

T 

4,5 

Case Goble Capacity 

T 

198 

Maximum transferred energy 

T-m 

4,5 

Maximum measured forced 

T 

279 

Maximum compression stress 

kG/cnr 

227 

Maximum tension stress 

kG/cm : 

40 

Pile integrity 


100 

Ram stroke 

cm 

251 


CAPVVAP capacity 


SKIN 

TOE- 

--—-—-—-- 

TOTAL 

Tons 

Tons 

Tons 

138.9 

59.3 

198.2 
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Result of pile N° P154 - TK5101 restrike 


Date of driving 


Apr/06/2000 

Date of restrike 


Apr/13/2000 

Driving condition 


Restrike 

Type of pile 


Reinforced concrete 

Length of pile 

m 

36.0 

Length below gauges 

m 

35,2 

Type of hammer 


Open End Diesel 

Ram weight 

T 

4,5 

Case Goble Capacity 

T 

196 

Maximum transferred energy 

T-m 

4,29 

Maximum measured forced 

T 

274 

Maximum compression stress 

kG/cnr 

223 

Maximum tension stress 

kG/cnr 

0 

Pile integrity } c h 

100 

Ram stroke 

cm 

229 


CAPWAP capacity 


SKIN 

TOE 

TOTAL 

Tons 

Tons 

Tons 

103.8 

91.9 

195.7 


Result of pile N° P031 - Klending center restike 


Date of driving 


Apr/05/2000 

Date of restrike 


Apr/13/2000 

Driving condition 


Restrike 

Type of pile 


Reinforced concrete 30*'0can 

Length of pile 

m 

36,0 

Length below gauges 

m 

35,4 

Type of hammer 


Open End Diesel 

Ram weight 

T 

3,5 

Case Goble Capacity 

T 

147 

Maximum transferred energy 

T-m 

3,11 

Maximum measured forced 

T 

231 

Maximum compression stress 

kG/cirr 

256 

Maximum tension stress 

kG/cnr 

0 

Pile integrity 

% 

100 

Ram stroke 

cm 

221 


CAPWAP capacity 


SKIN 

TOE 

TOTAL 

Tons 

Tons 

Tons 

82,8 

65,0 

147,0 
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TK5101 SHELL GODAU LOBP Pro. P154 BN 45 

incoce:n 


17-Apo-00 
CAPWAP(R) Version 1994-1 



0 50 100 150 200 


Pile Top 
Bottom 


Ru = 195 7 Tons 
Rs - 103.8 Tons 
Ru = 91.9 Tons 
Oy= 18 2 mm 

Omx= 22 1 mm 


Top Movement in mm 




20 . 

Tons'm 


400 

Tons 


iflf: 


•jilffih 


Shaft Resistance 
Distoibution 


Pile Forces at Rot 


16-Apo-OO 

Bl ENDINiG CENTER - SHELL GODAU LOBP Pro P031 BN 45 CAPWAP(R)Version 1994-1 

INCOCEN 
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(A 2 ) Du an rang Bourbon - Ben Luc - Long An 

Da tien hanh thur PDA ca 2 giai doan dong coc va vo lai cho 3 coc ong BTCT ring 
suat triroc dirdng kinh ngoai 50cm, co cung chieu dai 22 m. Bua dong coc loai dieden 
3,5T. 

Ket qua thir nhir sau : 


Bang : Cac chi tiet coc 


Thu 1 

tir 

Loai coc 

So hieu coc 

Ngay dong 

- n 

Ngay vo lai 

Chidu dai coc 

1 

Coc ong BTCT urng suat 
triroc D = 50 cm 

Y2X3 

23/1 1/1999 

04/12/1999 

22 m 


Coc ong BTCT urng suat 
triroc D = 50 cm 

Y2X2 

24-26/1 1/99 

04/12/1999 

22 m 

3 

Coc ong BTCT irng suat 
trade D = 50 cm 

Y2X24 

_ 

27/11/1999 

04/12/1999 

22 m 


Ket qua hien truong coc Y2X3 


LSn thir 

Don vi 

— -— — 

Dong di 

V6 lai 

Ngay thir 


23/11/1999 

4/12/1999 

Sure chiu tai theo phirong phap Case-Goble 

T 

67 

108 

Luc tac dung Ion nhfl't len dAu coc 

T 

199 

272 

Nang luqng ldn nhat truyen len d^u coc 

T- m 

1,87 

2,23 

Chidu cao roi bua 

cm 

— 

151 

185 

Ung surl't nen ldn nhat d^u coc 

kG/crrr 

159 

204 

Ung suat keo ldn nhat dau coc 

kG/crrr 

17 

4 

Do nguyen dang cua coc 

% 


100 


Sue chju tai CAPWAP 


Than (Ta'n) 

Mui (Tan) 

Tdng cong (Tan) 

68,6 

39,3 

107,9 
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BOUF-30N BENLUC -lONGAN v 2X3 BN' 
INC03EN 


03-May-00 
CAPWAP(R) Version 1994-1 




15 

tons/m 


100 

tons 



Shall Resistance 
Distoibuiwn 

Pile Forces at Rot 


Ket qua hien truon^ coc Y2X2 


Lilii tinu' 

\ 

j Don vi 

Dong di 

Vo lai 

Ngay thir j 

243-26/1 1/1999 

4/12/1999 

Sire cihiu tai theo phuong phap Case - Goble 

T 

69 

101 

Lire t;ac dung Ion nhat len dan coc j T 

285 

246 

Nang lirong ldn nhat truyen len dau coc 

1 „ 

1 T - in 

_ _ 

2,32 

2,08 

Chiem cao roi biia 

cm 

195 

189 

Ling s:uat nen Ion nhat dau coc 

i kG/cnr 

227 

208 

Uiig s:uat keo ldn nhat dau coc 

j kG/cnr 

24 

15 

Do ngruyen dang cua coc j c /c 

100 

100 


Sure chiu tai CAPWAP 


Than (Tan) 

Mfii(Tan) 

, 

Tong cong (Tan) 

69.9 

31.4 

__ 

101.3 

_ 
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Lin thu 

Dan vi 

Dong di 

V6 lai 

Ngay thu 


27/11/1999 

4/12/1999 

Sire chiu tai theo phuang phap Case - Goble 

T 

66 

103 

Luc tac dung Ion nhit I6n diu coc 

T 

270 

274 

Nang luong Ion nhit truy£n len diu coc 

T- m 

2,03 

2,05 

Chi€u cao roi bua 

cm 

168 

179 

Ung suit nen Ion nhat dau coc 

kG/cm 2 

215 

236 

Ung suit keo Ion nhat dau coc 

kG/cm 2 

0 

0 

D6 nguy6n dang cua coc 

% 

90 

90 


Sue chiu tai CAPWAP 





















BOUFBO; ! BFNl. JC -L0N6AN V 2X3 BN 
iNCO .EN 


03-May-00 
CAPWAP(R) Cersion1994-1 




Tons/m 


dll 

Shall Resistance 
Distoibution 



1 

Pile Forces at Rot 

100 1 

J 



Tons 


Top Movement in mm 


Nhun xct vc cue kct qua thiV ca hai giai doan dong va v6 lai cho thay kha nang hoi 
phuc ciia dal niur sau: 


ChGLu ^ ■-_ 

Y2X3 

Y2X2 

Y2X24 

Stic chiu tai khi dong (P,) 

67 

69 

66 

Stic chiu tai vo lai (P : ) 

108 

101 

103 

Tlioi gian vo lai (ngay ) 

12 

9 

8 

He so hoi phuc cua dal : 




k= 

1.61 

1,46 

1,56 

i ^ 





(B) Coc dug thep 

(B,)Cong trinh Ccing Khi ga hoa long Thi Vdi : Day la cum ben cho cac tau khi ga 
hoa long LPG, gom mot ben cho tau 2000DWT va mot ben cho tctu 20.000DWT. Cong 
trinh do Vien Khoa hoc Cong nghe Giao thong van tai thiet ke' co su tharn gia d birdfc 

A 7 

thiet ke co so (basic design) cua tir van nude ngoai(My, An Do). Day la cong trinh khi 
ga va diroc mua bao hiem cua Hang Lloyd nen phai dung tieu chuan cua Vien Dau khi 
My dc thiet ke cong trinh. Do co nhieu y kien khac nhau khi thiet ke coc trong dieu 
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kien dia chat phirc tap, lop dat yeu rat day.anh hiring xoi do dong chay va thuy tricu 
kha loti nen vice thii' coc dong co y nghTa rail quail trong den viec lira chon kich thirdc va 
ket cau mui coc. Cong trinh nay co the duo'c xem la mot truong hop tuong doi tieu biCu 
ve hieu qua cua phirong phap thiir dong bicn dang Ion trong viec giai quyet cac yea cau 
dat ra khi thiet ke mong coc trong dieu kien dia chat phirc lap. 

Trong qua trinh thiir coc da giai quyet dupe cac vain de sau: 

- Killing dinh viec lira chon dirong kinh coc la chap nhan dupe. 

- Xac dinh chi£u sau ha coc thich hop theo dat nen va thco ket can mui.. 

- Chon ket caiu mui coc hop ly:hd,bit mot phan hay bit hoan loan tren co so kha nang 
dong coc va sire chin tai ciia tu'ng loai mui. 

- Kha nang hoi phuc ciia dat nen chung quanh coc sau khi nghi hay xac dinh stirc 
chiu tai dai han ciia coc. 


- Sue chiu tai cua coc dien bieii thco dp sau co tach giua sire chong d mui va nia sat 
thanh ben don vi doc theo do sau. 


Nho co cac ket qua tren va kip thdi (ngay sau khi thiir) nen da dam bao lien do thi 
cong cong trinh va co thiet ke nen coc hop ly. 

Diroi day la cac ket qua thiir thu'c tc cua Vien Khoa hoc Cong nghe Giao thtmg 
van tai: 


Result summary of pile dynamic testing Jetty N" l-LP(i Port - Thi Vai 



Test pile TIM 

Test pile TP2 

Test pile TP5 

Test pile TP4 

r .... 

Test pile TP5 

Test pile TP6 

find of 
driving 

Restrike 

Lind of 

driving 

Restrike 

find of 
driving 

Resin kc 

find of 
driving 

Restrike 

find of 
driving 

Restrike 

End of 
driving 

Restrik 

Date of driving 

2X- 

2 9/Nov 


10- 

15/Nov 


04- 

06/Dec 


IX- 

16/Nov 


20/Nov 


22/Dec 


Dale of restrike 


06/Dee 


25/Nov 


21/Dec 


20/Nov 


29/Nov 


21/Dec 

Lenght of pile 

42.2S 


42.25 


50.25 


43.05 


45.55 


41.75 


Lenght of 
penelration 





34.35 



26X9 


32.6X 



RMX 

164.X 




203 

209 

192.4 


170 

192 

275 

29X. I 

Shaft 

124 




7X.4 

61.X 


1 

130.1 

120.7 

144 

142.1 

Toe 

4Q.X 


I 

■BBB 


D 





Bum 

156 

Min pile 

requirement foce 


Q 

■ 



■ 

■ 

270.5 

■ 


■ 

346.5< 

Percent of 
requirement (Si) 




96.61 


77.26 

n 

_ 

7 2.09 




X6.02 

Note 



Lengthen 7.2 



With 

s .engthened 
pile toe and 
discharge hole 
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Bl M 


BHU 


RESULT SUMMARY OF TESTED PILE TP1 




LENGHT OF 
PENETRATION (M) 



PENETRATION (M) 


PERIOD OF 

DRIVING 

SHAFT 

FRICTION 

TOE 

RESISTANCE 

TOTAL 

capacity 

CAXl^ATON 

CAPACITY 

VAXPIlE 
FORCE ' 

VJN^LE 
REQUIRE VENT 
FORCE 

END OF DRIVING 

124 

408 

164 8 




RESTRIKE 

132.7 

48 1 

180 8 

475.1 

107 7 

21S3 

RATIO OF SEIZES 
END OF DIVING 

1.07 

J 179 

1 097 





Hinh 3.52 a : Kei qua car TP I 


Dl 14 Dl 10 



RESULT SUMMARY OF TESTED PILE T.P2 



LENGHT OF 
PENETRATION (M) 



LENGHT OF 
PENETRATION (M) 


PERIO0 OF 
DRIVING 

SHAFT 

FRICTION 

TOE 

RESISTANCE 

TOTAL 

CAPACITY 

CALCULATION 

CAPACITY 

WAXPILE i 
FORCE 

MNRLE 

REQUIREMENT 

FORCE 

END OF DRIVING 

94 2 

84.5 

178.7 




RESTRIKE 

105 0 

102 5 

20B.3 

475 1 

107.7 

2153 

WTIO OFSETuPRES 
END OF DRiVNG 

1 123 

1.213 

1 166 


_[ 



Hinh 3.52 b : Kei qua eoc TP2 


m 












RESULT SUMMARY OF TESTED PILE 


F#.itt.AV J »AllKCi«V. 

Vfiw sort MY 

TUTYTMItn Km Yr.aifW^ .\\T 
uuiKfuiM.ri.se '^> 5 ) 

TnvrirjXr^irrnna jifite 

A 311 '///' 

I 

MIT SWIO. 1*411 VtlWW « V//? 

cnevnfiu>iu L <o** J 5c 10 yyi' 


SHIV SAflO.CiHEV. DEMSC 


i-xt V..US&- 




LENGHT OF 
PENETRATION (M) 


PERIOD OF 
DRIVING 

————- 

EN D OF DRIVING 

RESTRIKE 

RATIO OF SETUPRES 
END OF DRIVING 


lenght of 
PENETRATION <M) 


SHAFT 

FRICTION 

TOE 

RESISTANCE 

TOTAL 

CAPACITY 

CALCULATION 

CAPACITY 

MAXP.LE 

FORCE 

lE 

• REQUIREMENT 
force 

78 4 

124 6 

203 




61.8 

1474 

209 

S90 67 

135 2 

270 5 

079 

1 18 

1 03 

—i 

; 



Hiith 3.52c : Kd </tui coc 7 P3 

RESULT SUMMARY OF TESTED PILE TIM 


cm t:iAv,i»Aum»ntY. 

VEHV St»f£ 

o 

phty swiff r vy irvcctw - 

MtDHM L/ENSE 

-rrt^r 

% 

^7 77 t 

'ElAV’.Tk'.TTTGUSYFlNU 

Si: 

1* 


ST.* ^ 

w 

sn iy sa no . Limn Ytnow y< ////, 
unr r mf.muium dense \o ''/ c /- 
UCMSL '( j \- 


SHU SAMO. GA£V. DLNS6 


ififr naua 

9 



LENGHT OF 
PENETRATION (M) 



LENGHT OF 
PENETRATION [Mi 


PERIOD OF 
DRIVING 

SK.FT 

FRICTION 

TOE 

.RESISTANCE 

TOTAL 

CAPACITY 1 

END OF DRIVING 

89.1 

103.3 

192 4 

RESTRIKE 

99.4 

558 

195 2 

:VT O OF SETUPnes 
E\: OF DllV \G 

'.117 

0 927 

1 915 


CA.Cw.A~ON 
CARAC "Y 

v.axPl? 

MfRj 

ro-lCE 




590 67 

135 2 

270 5 





Hinh 3.52d : Kct qua coc 
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Bl-M B! 10 


RESULT SUMMARY OF TESTED PILE TPS 


I AI Cl AY, HAMK ( .IlLY 
VI IlY Si* fc 


T.ovsAFicn (.urr vn low • 

HfclXUU DENSE 


V30C 

~ m 


rwrmi'ra 


y ?'$ 

:rrr.nrvr!Rir 

A ?06 


L^4J g 31M 


r,«i tyraih>. ttr.in Yfiujv/ u y/y/ 
i;M£y. MCi.um;M lii-Hsc io 




SU.IY SAfiil.GItgY. 


| A I • i join yii tow 

tj ir 9 ibr?’ 

TTrrtcriTT^rvrvTu- 

* ™ • ’sM 

M 

Outf-Y. LtfWIMM4 10 yty/ 


SflUY SAI*>. fWCY. DtNSC 


LFNGHI OF 

penetration ;m) 


LEN3H r 0 r - 
RtNETRAT10N{M) 


PERIOD OF 
DRIVING 

SHAFT 

FRICTION 

TOE 

RESISTANCE 

TOTAL 

CAPACITY 

CALCULATION 
CAPAC TY 

MAX PilE 
FORCE 

MNPkE 

RE QJHEV,EN¬ 
FORCE 

END OF DRIVING 

1301 

403 

170 4 




RESTRIKE 

120 7 

71 1 

191 8 

470 8 

17328 

346 56 

RATiO OF SETuRHES 
END OF DRIVING 

0 928 

1 126 

1 12S 





QH<1 DHO 


Hinh 3.52 e : Kct qna roc TPS 

RESULT SUMMARY OF TESTED PILE TPG 

tr <7 a .. 3 S 5 £§ £ £ fH«n» s «8 E 8 g 




LENGHT OF 
PENETRATION |M) 


LENGHT OF 
PENETRATION ;M) 


PERIOD OF 
DRIVING 

SHAFT 

FRICTION 

TOE 

RESISTANCE 

TOTAL 

CAPACITY 

CALCwuA T ON 
CAPAC TV 

maxpile 

FORCE 

MiNPKE 
REQUIRE VENT 
FORCE 

END OF DRIVING 

141 

1309 

274.9 




RESTRIKE 

142 1 

156.0 

298 1 

470.8 

173 28 

34656 

RA-IO OF SETUPS 
END OF ORiVINO 

0.99 

1.19 

1.08 





Hinh 3.52 f: Ket qmi 
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RESULT SUMMARY OF TESTED PILE 'f P7 


BH<! DHO 





S jjno 


nun pi 


i * 
i) 
i& 


19 


Uf |«*i» 


LENGHT OF 
PENETRATION . Mi 


I.ENGHT OF 
PENETR/*TiON iM; 


PERIOD OF 

SHAFT 

TOE 

total 

rA.r^.A-r.-- 



DRIVING 

FRICTION 

RESISTANCE 

capacity 

CA ’A': ~'t 

FO’iff 

rC'C-E 

END OF DRIVING 

169 0 

1370 

325 0 




RESTRIKE 

194 7 

150 1 

344.5 

47 :.b 

!53C 

306.5 

;>A' O OF 
ENDOF!)HV\C» 

IOC- 

1095 

1G5 6 







Hinh 3.53U: Ket qua roc TP7 


Test pile quantity monitored during driving of pile No. TP7 os follow 


Length of 
penetration (m) 

RMX (T) 

EMX (T m) 

FM 

(T> 

CSX 
(kg/cnv) 

TSX 
(kg/e nr') 

STK (cm) 

SET (mm) 

Note 

8.0 

28 

0.42 

98 

244 

112 

185 

500 

30/Mai 

9,0 

45 

0,81 

196 

489 

1 14 

213 

250 

1 (X) 

10,0 

53 

0.83 

291 

737 

189 

198 

300 


1 1,0 

67 

1.04 

195 

487 

202 

201 

150 


12.0 

64 

0,92 

194 

434 

249 

195 

150 


13,0 

68 

1.15 

241 

602 

274 

214 

65 


14,0 

85 

1.25 

258 

644 

212 

221 

31 


15,0 

92 

1,35 

241 

602 

274 

218 

30 


16.0 

108 

1.50 

287 

717 

242 

215 

30 


17,0 

109 

1.52 

274 

684 

197 

209 

30 


IS.O 

l! I;7 

1.62 

326 

814 

182 

212 

30 


19,0 

138 

1,42 

259 

647 

99 

208 

30 


20,0 

153 

1.59 

310 

774 

199 

219 

20 


21.0 

1:62 

1.49 

275 

687 

309 

221 

20 

01/A pr 

22,0 

189 

1.67 

303 

757 

309 

238 

15 


23,0 

205 

1.74 

316 

789 

232 

254 

10 


24,0 

219 

1,90 

3.13 

782 

207 

248 

8,5 


25,0 

240 

1.95 

3.49 

872 

194 

241 

7,3 


26.0 

251 

2,52 

334 

834 

264 

258 

4,5 


27,0 

249 

2,67 

374 

934 

304 

263 

5.5 


28,0 

255 

3,22 

406 

1014 

319 

310 

7 


29,0 

28-2 

2.84 

363 

919 

304 

296 

5,5 


30,0 

281 

2.81 

368 

919 

293 

295 

4,5 


31,0 

276 

2.55 

317 

792 

287 

245 

4,5 


32,0 

298 

2.97 

348 

869 

297 

282 

3 


33,0 

302 

2,37 

343 

857 

337 

304 

2.5 


34,0 

303 

2.90 

335 

962 

344 

307 

2.5 


35,0 

320' 

3,22 

343 

857 

337 

230 

2.0 


35.4 

326 

3,05 

432 

1078 

339 

268 

1.6 



Notes: 

1. RMXCase Goble capacity 5. TSXMaximum measured tension stress 

2. EMXMaximum transferred energy 6. S'l K Rani stroke 

EMX Maximum measured force 7. Sl~f Settlement per blow 

4. CSX Maximum measured compression stress <S‘. Length of penetration Depth of pile uinler riverbed level 

tRiverbed level : s-Sm) 
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DIM til 10 



tt.ii ci Uii% i. xtuijt ioiilt* mm'^I l*t -II 
So«nc 1 * 1 . 1111)1111 .1 A|i|m>*li 

Willi IIMUIIIUIU ItlfMII IIH )>< li*** 


RESULT SUMMARY OF TEST FD PILE TPQ 




LENGHT OF LENGHT Of 

PENETRATION lU PENETRATION ,Mi 


PERIOD OF 

0 RIVING 

SHAM 

FRICTION 

FOE 

'fS-STANCE 

total 

CAPACITY 

"A/Y.A'>av 

CA^AC'I 

max»»l£ 

FOICE 

Mr, «..t 
«EO.i«VfN~ 
FOO0C 

END Of DRIVING 

250' 

90 3 

35H 0 




RESTRIKE 

262 J 

10? ’ 

j 

47C-8 

189 46 ' 

378 9 

3A” 0 OF SETUPS 
EM} OF!)* MG 

too ■> 

' jtj 5 

109 4 





Hinh 3.53b : Kel i/ini roc TPS 


Test pile quantity monitored ditriny ili'iviny of pi If No. TPS as follow' : 


Length of 
pencirttion (ml 

... 

KMX <T> 

EMX (T m> 

FM 

(T) 

CSX 

(kg,dll I 

TSX 

(kg/cnr) 

STK (cm) 

SET (mm) 


6,0 

31 

0.35 

194 

484 

195 

158 


03/Apr 

7,0 

47 

0.60 

395 

987 

169 

189 


■ 

61 

0,57 

337 

812 

124 

182 



■ B 

98 

0.96 

237 

syj 

209 

201 

65 


10,0 

131 

1,50 

282 

703 

215 

232 

45 


11,0 

141 

1,54 

302 

754 

327 

238 



12,0 

152 

1.77 

323 

807 

299 

259 

30 


13,0 

171 

1.95 

349 

872 

194 

267 

18 


14,0 

198 

1.95 

340 

849 

199 

265 

16 


15.0 

220 

2,08 

338 

814 

287 

271 

10 

04/Apr 

16,0 

262 

2.55 

381 

951 

201 

255 

7,5 

17,0 

271 

2.78 

408 

1019 

272 

262 

■6 


18,0 

289 

2,N2 

393 

982 

274 

276 

5 


19,0 

298 

3,23 

41 1 

1027 

294 

301 

5 


20,0 


3,51 

429 

1072 

332 

338 

4,5 


21,0 

304 

3.50 

426 

1064 

352 

336 

4,5 


22,0 

318 

3,64 

422 

1051 

249 

367 

4 


23.0 

319 

3.4S 

407 

ior 

324 

308 

4 

05/Apr 

24,0 

331 

3,95 

424 

105- 

264 

316 

3,5 

25,0 

342 

3.80 

403 

1007 

309 

318 

2.8 


26,0 

348 

3,48 

390 

974 

329 

307 

2.1 


26,8 

356 

3,59 

405 

1012 

279 

311 

2 



Soles : 

I. RMS Cose Goble capacity S TS\ Maximum measured tension stress 

2 EMX Ma ximum transferred energy. f>. St K Ram stroke 

f. EMX Maximum measured forte 7. Sl'l Settlement per blow 

4. CSX Maximum measured compression stress N. Length of penetration Depth of pile under riverbed leve'l 

(Riverbed level : 16,5m) 
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(B-,) Cong trinh rang Binh Trieu - NJu) may xi mang Hdn Chong - Ha Tien 

Cang Binh Trieu thuoc nha may xi mang Hon Chong - Ha Tien dupe thiet ke cho tau 
20.000 T. Cong trinh ben dat tren nen coc ong thep day ho co duong kfnh 600 mm dung 
cho cau dSn va 700 mm dung cho phan ben. Day la cong trinh dau tir ciia Thuy Si, moi 
tieu chuain ky thuat deu sir dung cua Anh va My. Theo yeu cau cua tai lieu ky thuat 
mong coc 6 day dope tho dong thbi theo ca hai phirong phap: nen tlnh theo tieu chuan 
ASTM Dll 43 va tho dong theo ASTM D4945. 


Cong tac tho tTnh do PGS. Le Due Thimg va Cong ty GEO-NEWTECH thuc hien. 
Cong tac thir dong theo phuong phap bien dang Ion do Vien Khoa hoc cong nghe 
GTVT thuc hien. Hai coc so hieu 16B va 31C dupe lien hanh thu dong thoi theo ca hai 


phuong phap d6 so sanh. Cung can phai noi them day la cong trinh dau tien 6 Viet Nam 


phuong phap PDA dupe thuc hien biing tu vail trong nude. 


Di6u kien dia chat khu vuc thi nghiem dupe cho trong bang dudi day : 


Bang : Dieu kien dja chat cang Binh Trieu 
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Kelt]mi ncn Unh cho trong cac hinh duxVj : 
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Ket qua thu' dong theo phu'ong phap PDA cho trong cac hinh sau : 


HON CHONG CEMENT JETTY.168.BN: 1190 
INCOCEN 


07-NOV 96 
CAPWAP(R)Version1994-1 




—-- Pile Top 

-Boitom 


Ru = 452.5 Tons 
Rs = 407 2 Tons 
Rv = 45.2 Tons 
Oy= 24 4 mm 
Omx= 24.4 mm 



Top Movement in mm Figure 6 Dynamic Test Result o! File No 16B 

legnl Hsd - Heasured Cpt-Compuled 


Hinh 3.56 : Ket c/iici thif dony coc 16B 


HON CHONG CEMENT JETTY.310.8N: 285285 
INCOCEN 


07-NOV -96 
CAPWAP(R) Version 1994 1 



0 125 250 375 500 

0 

50 

10.0 

15.0 

20.0 

Top Movement in mm 



— Pile Top 

- Bottom 


Ru= 443.0 Tons 
Rs= 434.0 Tons 
Rv = 9.0 Tons 

Oy = 18.1 mm 

Omx= 18 1mm 



Figure4 Dynamic Test Resutt ot file No 31B 


Legnl Hsd • Heasured Cpt-Computed 


Hinh 3.57 : Ket (/ini i/n'f (loin; coc 31C 
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a - Tint tTnh b - Tint bang phitang phap PDA 

Hinh 3.58: So sanli ke't qua giii'a luii plufo'itg phap null r a (tong 

Tir :ac ke't qua tren cluing ta thay so lieu giua hai plurong phap thir kha triing 
nhau. 9o trong plurong pluip thir tTnh khong nen den pha hoai (thir tren cac coc dung 
lai) nhrng cac dubng cong quan he b giai doan truo'c pha hoai la phu hop giua hai 
phirom pluip. Vice thir dong diroc tien hanh tnrdc nen so lieu la khach quan va cdng 
bo trurc khi thir tTnh. Day la cong truth drill lien do tir van Viet Nam thirc hien nen tu 
van tube ngoai (Thuy ST) cOng ntuon kiem tra kha nang va trinh do sir dung phuong 
phap hen dang Ion ciia Viet Nam. Dong thoi de kiem chii'ng ho con moi ca tu van 
Hbng Cong ciing tieii hanh do dong tren cac coc 16B va 31C' de so sanh. Ket qua thi 
nghien ciia hai don vi do dong va mot don vj do tTnh nhu noi b tren tu va'n Thuy ST 
da d6ig y de’ Vien Khoa hoc cong nghe GTVT mot minh thir dong tiep cac coc 
con lai 

(C) Zoc khoan nhoi BTCT 

(C h Cong trinh rang Tien Sa - Da Nang 

Ben so 2 cang Tien Sa duqc thiet ke cho tau 20.000 DWT. Ben co dang cdu t5u li6n 
bo d,at ren nen coc khoan nh6i duong kmh 55 cm va 100 cm. Do y£u c4u cao v6 mat 
chat hong, cong trinh lai nam trong moi trubng bidn nen cong tac thf nghiem chat 
luqng :oc khoan nhoi da duqc Cong ty tu van xay dung Cong trinh Hang Hai rat coi 
trong, :ong tac thf nghiem cho cong trinh duqc quy dinh nhir sau : 
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Plnrcrng phap tin' nghiem 

Coc D100 

Coc D55 

- Nen tlnh 

0 

0 

- PDA 

5 (2%) 

3 (2%) 

- PIT 

0 

30 (20%) 

- Sieu am 

46 (20%) 

32 (20%) 

- Khoan lay loi 

12 (5%) 

8 (5%) 


De tien hanh thir dong bien dang Ion Vien Khoa hoc cong nghe GTVT da che tao 
qua nang 7410 kg, co dudng kmh la 45 cm va chieu dai 300 cm. Qua nang co cau tao 
vo bt\ng ton day 10 mm, ben trong nhoi sat vun va be tong. Dem dan coc sir dung loai 
go dan day 10x2 cm = 20 cm. Biia (qua nang) duoc lha roi tir cac do cao 2 m den 2,5 
m cho coc D100 va 1 m den 1.5 m cho coc D55. Du'di day la cac ket qua thi’r cho hai 
coc E22 co dudng kmh 100 cm va 165 co dudng kmh 55 cm . 


Ket qua hien trubng cua 2 coc nay cho trong bang sau : 


Thir 

Thong so 

— 

Don vi 

Ket qua 

tu 

tinh 

Coc E22 

Coc 165 

1 

Ngay thir 

. 

21/4/99 

21/4/99 

2 

Chieu dai phi'a dufoi dau do (m) 

m 

21,40 

16,40 

3 

Loai bua 


Roi tu do 

Roi tu do 

4 

Trong lirqng bua (T) 

T 

7,41 

7,41 

5 

Do nguyen dang cua coc 

% 

100 

100 

6 

Uhg suat nen Ion nhat 

T/cnr 

0,068 

0,113 

7 

Ung suat keo Ion nhat 

T/cm' 

0,036 

0 

8 

Chieu cao roi bua 

cm 

240 

110 

9 

Luc tac dung Ion nhat len dau coc 

T 

540 

270 

10 



2,5 

2,8 

! 1 

Sue chiu tai CASEGOBLE Ion nhat 





JC = 0J 

T 

737 

262 


JC= 0,2 

T 

903 

238 

9E- 

Sue chiu tai CAPWAP 




■ 

Than 

T 

890,7 

41,9 

■ 

Mui 

T 

99,6 

89,8 

1 1 

T6ng c6ng 

T 

990,4 

131,7 

13 

Do liin t6ng cong 

mm 

1 

3 

14 

Toe do truyen song 

m/s 

3802 

3773 

15 

Mo dun dan h6i 

T/cnr 

361 

356 
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Nhan xet : Do dia chat lai khu vu'c cang Tien Sa co cau tao : lu' 3m den 5m Idp bun 
yeu phu ten mat day bien roi den I dp da goc cho nen coc lam viec chu yeu la sire chdng 
a mui. Trong phu'ang phap PDA va sir dung phan mem CAPWAP, tieu chuan pha hoai 
duoc sir dung la Davission nen cac ket qua ve sire chju lai gidi ban cho trong cac bieu 
dd nen tlnb ao ldn ho'n cac gia tri lire tbir ldn nhat tac dung len coc. 

(C2) Cong trinh can Song Han Da ndng : Da tien hanh ihir dong bien dang loll cho 
coc so N14-Tru T3,ket qua thi’r nlnr sau: 


BTO-at/e? L-BS24 t PL7- r 1 ^BB-60 ] 


Owianlcst 

SLSt37 


FS - 
500 

LE 39.4 n » 

AR 1600.0 cn2 | 

320 T/cn2 
2.450 T/^3 L 
3582 h/j 
3582 «/* 


5 PJ: CAU SONG MAN - DA NANG 
PN: N14-T3 


Em 

SP 

US 

wc 


OC 0.75 
RFl/2 1.07/\.07 
RU1/2 O.90/0 90 


EA/C 143.3 ^ 
UN NT 0N*1 , O 
F* 5000 


F1 104 

F 2 114 

A1 1111 
A21081 



T S 200 
I TB 0.0 


E B 
T1 21.4 


PDt DELHAG- D 53: OED 
2 L/C 22.0 UA 100 UE 1024] 


:t andbv sq-off fl-qff pr-off 



CSX= 0.221 


FMX= 354 


" BTA= 

86 


TSX= 0.005 


EMX= 4.92 


8PM = 

44.1 


RMK= 126 



STK= 2.158 

AA2 = 

144 

PILE INPUT 

CAL 

D1 SPLAV-DP 

SAUE - 

REPLAY 

RESUL T 

LE 

TG 

A1 . 

. 4 

FS . DS.ES 

TC 

RG 

Qi , . 9 

AA 

AT 

FI . 

. 4 

T S . TB 

SL 

R3 

PJ 

Efi 

£R 

CT , 

OF 

CL 

SC 

RA 

PN 

SP 

t.P 

RU1 

.4 

Dt 

sr - 

nr 

PD 

US 

FF 

RF1 

. . 4 

UT 

so - 

RQ 

re 

JC 

OU 

RU 


Hone 

su 

PgUr>/Dn HP 

COMMAND INDEX: 

for 

norc HELP u 

se CFl3 

f unc t 

ion key 


contact Pile Dyrtan jes USA 
uith wour auea t 1 ons 
tel USA - 216 - 631- 6131 
fax USA - 216 - 631- 0916 


<-AT:PIEZORESIS7 IUE 


DP: D. M . t 




Hinh 3.61: Bieu do song lint du'o'c khi tint 


C/NOV <JC 
CAPVVAPnj Vttfiv'. !9fM • 



**.0 

Fo' CM 



200 




20 

Ton&frn 


400 

Tons 


Stan Pfs sarnie 
Dsto-biitei 


rcrci*s al Po! 


Hinh 3.62: Ket c/iui plain tieli CAPWAP 
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Chirong 4 

PHUONG PHAP THU* DONG BIEN DANG NHO 


1. NGUYEN LY 

Phiro'ng phap tlu'r dong bien dang nho du'a tren nguyen ly phan xa khi gap trb khang 
thay doi ciia song ting suat. gay ra hoi tac dong cua lire xung tai dau coc, khi truybn doc 
theo than coc. 

Nguyen ly lain vice cua bp thiet hi dung trong plurong phap nay dirac trlnh bay trong 
lunh 4.1 voi trinh tir ihuc hicn chu you nhu' sau : 

- Dung biia tay co gan dan do lire go len dau coc 

- Ghi lai hinh song lire xung lam so lieu dau vao 

- Lire can ma sat a mat ben cua coc du'pc mb phong theo quy luat tat dan tuyen tfnh, 
lire can o mui coc dupe mb phong theo lire 16 xo va tat dan. 

- Dung tham so gia djnh cua dat de tfnh bang phiro'ng phap lap va dieu chinh tra 
khang sao cho hinh song tfnh loan ttrong doi khop voi hinh song do dupe tir thire te, 
tir do phan doan dupe vj irf va do Ion ciia kluivet tat. Tren hinh 4.2 trinh bay so do 
khoi qua trinh tfnh loan ghep hinh song trong mot tln'r dong bien dang nho theo TNO 
-Ha Lan. 



Hinh 4.1: So' do nguyen tdc ho Sri thiet hi thi iiglnem dony bien demy nho 
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Coc thain khao 


Lire mach xung 


Luc much xung 

_E__. 

Coe mo phong 


Toe do dau coc 


Lire mach xung 


Coc mo phong 


Mo phong 
khoi dat 


i'i'nh loan 


Toe do dau coc 


Toe do dau coc 


Khuyet tat 

Hinh 4.2 : So do khoi qua trinh ghep hinh song theo TNO - lid Lan 

Trong thir dong bien dang nho con phan biet hai phirong phap thf nghiem sau : 

(a) Piniong phap phan hoi xung (Pulse echo method - PEM) : 

Trong thf nghiem nay cac so lieu do dac toe do va lire dau coc (viec do lire khong 
nhat thiet bat buoc) duoc danh gia nhu mot ham cua thbi gian. 
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ib i PhuVng phap a'ng xti' nlumh (Transient response method - TRM) 

Thi nghiem trong do ty so bicii dOi toe do va bien doi lire (phep do lire la yen cau bSt 
buoci diro'c danh gia nhir mot ham ciia tan so. 

Nguyen lie sir dung eric so lieu thu diro'c trong phuong phrip phan hoi xung dei danh 
gia do nguyen ven cua coc ciing tirong tir nhu trong phu'o'ng phap thu' dong bien dang 
16'n (xe rn Chirong 3:Phiro‘ng phap thu' dong bien dang Ion). 

Phu'o'ng phap li'ng xir nhanh thu diro'c chuyen dich va lire 6 drill coc nhu mot ham ciia 
tlioi girun. Dua theo cac so lieu do xay dung do thi cjuan lie ph6 tan so va ty so toe do va 
lire. No goi la do on dinh va la nghich dao ciia trd khang, do do la mot chi so thd hien 
phan ling ciia toe do coc V(oi) doi vdi luc dat drill coc F(co) : 

M(co) = V(io) / F(co) (4-1) 


Mot dinh cua sir On dinh se xay ra tai mot tan so tirong ung voi thOi diem khi sir thay 
dOi toe do gay ra phrin xa tir mfli coc hoac tir ch6 thay dOi tro - khang 6 gifra than coc. 
Cac dinh on dinh xaiy ra tai cac khoring dcu nhau va goi la tan so trOi Af. DO sau tuo'ng 
iing (L - L, trong hinh 4.3). tai do xay ra sir thay doi, duoc linh theo : 

x = c/ 2Af (4-2) 


Khi chia toe do cho tan so ta se co chuyOn vi. Chin lire cho chuyen vi tai mot tan so 
da cho se co dai luong goi lit do cirng dong : 


E t) - (a . Tdo) / V(io) - 2nf / M(ro) 


(4-3) 


0 dray 0 ) va f lit tan so linh 
theo radian/giriy va Hz tirong 
irng. Tirong time te, cac gia tri 
trin so t hrip duoc chia cho do On 
dinh di kern va goi la do cirng 
dong E M . Gia tri nay tang theo 
sir giani ciia phrin xa mui coc. 
Phrin x a mui coc thrip thirong lit 
ket qua ciia sire khang dat cao. 
Tuy nh.ien, dieu riy cung co thO 
xfty ra >do eric dac tnrng ciia coc 
thay doi Ion hoac do sue crin 
dong v.at lieu coc va no chi lien 
quan g irin tiep deii sire cliiu trii 
cua coic. Do do E d diroc tinli 



Hinh 4.3: On dinh cua do ntng dong 
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toan de cung cap mot ket qua mang tfnh dinh I iron g danh gia chat lupng coc. Tren hmh 
4.3 trinh bay mot vi du v<5 do on dinh va a rnui coc cac gia tri E t , t trong ung vdi cac tan 
so khac nhau. 

2. PHAM VI UNG DUNG 

Phuong phap thi nghiem bien dang nho dung de xac dinh do nguyen ven cua cac coc 
don thing dung hoac nghieng. No cung ap dung cho cac bo phan ket cau dai co chut 
nang tuong tu' nlur cac coc mong, khong xet den phuong phap thi cong mien la co thb 
tiep nhan dupe thi nghiem va chain bien dang nho (co the tiep can dupe de thuc hien thi 
nghiem). 

Do va cham dupe tao ra co nang lupng nho nen thi nghiem chi co hieu qua doi vdi 
nhung coc co ty so L/D < 30, d day L la chieu dai coc; D la du’dng kmh cua coc. 

Do dac tfnh thu nhan cac phan xa cua song ling suai khi gap cho thay doi trd khang 
cua coc, neu co nhieu cho thay doi xay ra d cac vi tri khac nhau cho coc, tin hieu thu 
nhan dupe se rat kho phan tfch de co thd tach ra vi tri va mure do cua tung khuyd't tat. 
Hon nua cac vi trf thay doi trd khang co the xay ra tu tir, nen tin hieu phan xa se phuc 
tap hon rat nhidu, kho phan tich mot each ro rang vd khuyet tat. Vi vay, trong thuc te 
phuong phap thi nghjem bien dang nho thu'dng cho ket qua tuong doi chinh xac vd vi tri 
va muc do cua khuyet tat dau tien kb tu dau coc. No cung thu'dng dupe dung de’ xac 
dinh so bo chat lupng coc, neu co nghi ngb thi dung cac phuong phap khac co do tin 
cay cao hon dc kiem tra lai. Vi du nhu dung phuong phap thu dong bien dang ldn, hay 
co thd dung phuong phap khoan lay loi. Trong nhieu trudng hop cung co the tien hanh 
kiem tra lai ho so thi cong cac coc co nghi ngd de xac dinh ro nguyen nhan cua cac 
khuyet tat. 

3. THIET BI 


Hien nay, tren the gidi co mot so hang san xua't cac bo tbiet bi thi nghiem bie'n dang 
nho nhu Pile Dynamic Inc. (PDI) - My, TNO - Ha Lan... Nhung bo thief bi dupe su 
dung rong rai nha't va da dupe dua vao trong tieu chuan My ASTM D5882-96 : “Tieu 
chuan phuong phap thu : Thi nghiem bien dang nho cho coc” la bo thie't bi Pile 
Intergrity Tester - PIT cua Hang PDI Cleveland Ohio My. 

Theo ASTM D5882-96 yeu cau mot bo thie’t bi thi nghiem bien dang nho co cac dac 
tfnh ky thuat nhu sau : 

(a) Thiet bi tao life va cham 

Thiet bi phai tao ra mot xung lire va cham co do dai nho hon 1 ms va khong g&y ra 
bSit cur hu hong cue bo nao cua coc trong khi va cham. Thubng dung bua co dam la chaft 
deo rat cung. Trong lupng bua dupe dung tuy theo chieu dai va kich thude hinh hoc cua 
coc. Va cham phai dupe dat doc theo true coc. 
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(b) Thief hi rim nhan so lieu 

- Do toe do : Dung mot hoac nhieu hon cac gia toe ke cle thu nhan so lieu toe do, cac 
tin hieu gia toe nhan diro'c sau do tich phan thanh toe do Irong cac thiet bi xir ly so lieu. 
Cac gia toe ke diro'c dat tai (hoac giin) dan coc va co true cam li'ng song song voi true 
coe. Cac gia toe kc can tuyeii tmh it nhat den 200g. Co the' dung ca hai loai A/C hoac 
D/C. Neu dung loai A/C, 
hang so tho'i gian it nhat la 
30.000 Hz. Neu dung loai 
D/C cluing aln co giai tan so 
cho den 5000 Hz voi do suy 
giam nho ho'n - 3dB. Co the 
chon diing cac dau do toe do 
hoac chuyen vi de thu nhan 
toe do. cluing tirong tir nhau 
dc tao thanh cac gia toe ke 
chuyen dung. Hieu chinh 
dau do nay co do chinh xac 
5 c /< cua diii do. Neu irong 
khi sir dung xay ra lur hong 
thi phiii hieu chinh lai hoac 
thay the gia toe ke. 

- Do lire (tuy thco yen can). Thiet hi va chain co the do dupe lire va chain nhir mot 
ham ciia tho'i gian. Biia co mot hop tai trong do lire nam giu'a dau va than biia, cung co 
the biia co mot gia toe ke giin viio va gia toe do dupe chuyen thanh lire khi tmh den khoi 
lirong biia. Hieu chinh lire can niim trong pham vi 5%. Biia nay can phiii hoi tro lai sao 
cho sir bicii d6i fourier ciia lire do dupe se co pho Iron khong co cac dinh cue bp. 

- Gdn cac dau do - sensor chuyen vi dupe gan gan diiu coc bang each dung vat lieu 
bain dinh thich hop hoac tarn tho'i (nhir la siip. vado'lin...) sao cho diim biio no do dupe 
chinh xiic sir chuyen dich doc true ciia coc (true cam ling ciia diiu do lining hang v6i 
true coc). Noi chung sensor chuyen vi diro'c gan giin tarn coc. Can can nhitc cac vj trf b6 
sung doi voi cac coc co du'ong kfnh Ion lion 500 mm. Vi trf va dap bien dang nho dirpe 
dal viio diiu coc trong vong khoang 300 mm ke tir sensor chuyen vi. Neu nhir khong tiep 
can dupe vo'i diiu coc, do no da gitn voi ket ciiu, thi cric sensor co the giin vao be mat 
ciia than coc. 

(c) Tntxen tin hieu 

Cac tin hieu tir cric sensor se dupe chuyen clcii cac thiet bi ghi, bien dcii va chuyen 
thanh so Iien( xem miic d), bo'i mot du'ong crip hoc it nhiPu hoac tirong du'ong. 


Vacham > c Img xC mui 



Hath 4.4: Do thi tor do tieu hieu tao hd'i thiet hi 
thu nhan car so lieu doin'. 
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(d) Thiet hi ghi, mi' ly vd trinh dien so lieu 

- T6ng quat : 

Cac tin hieu tu cac sensor chuyen vi va live (tuy theo yeu cau) , se dupe chuyen den 
mot thiet bi ghi, bien d6i va trinh dibn so lieu theo dang mot ham cua thori gian. Thiet bi 
nay se bao gom mot man hinh do thi toe do va lire (tuy theo yeu cau) va kha nang lim 
giir so lieu de thu nhan cac ghi chep dung cho phan tich sau nay. Thiet bi co kha nang 
tfnh trung binh so lieu cua nhieu nhat bua va khuech dai thong tin, sao chep lai cac anh 
hiremg cua dat va coc dong tho'i giam cac anh hubng nhidu ngau nhien. Co kha nang 
tang cirong do khuyech dai tin hieu chuyen vi voi thoi gian sau va cham de’ nang cao 
tfnh giai thich cua cac chuyen vi do du'pc ma cluing da bi bien dpi do sire can dong cua 
dat va vat lieu coc. Thiet bi nay phai co kha nang loc doi voi cac gibi han tan so khac 
nhau de loai cac thanh phan tin hieu tan so cao hay tan so thap hoac ca hai. Thiet bi co 
kha nang truyln toan bo so lieu den moi truong liru giu co dinh. Tliiet bi co kha nang 
xuS't so lieu dirbi dang do thi lau dai. Nguyen tac bo trf cua thiet bi du'pc the hien trong 
hmh 4.1. 

- Thiet bi ghi : 

Cac tin hieu tirong tir tir ede sensor chuyen vi dupe so hoa true tiep bang bo bien doi 
tu tucmg tu sang so voi do phan giai it nhat la 12 bit sao cho cac thanh phan tin hi6u co 
tan so thap hon 15000 Hz (-3dB) se du'pc giu' lai. Khi so hoa tan so cac mSu, sensor 
chuyen vi mbi cai it nhat 30.000 Hz, va bua gdn thiet bi theo yeu cau se dupe su dung. 
Sir dong nhat va do chinh xac ciia tan so lay mau dupe so hoa la rat quan trong; do nhay 
cua dong ho (do chmh xac tan so lay mau) can trong khoang 0,01%. He thong thu nhan 
so lieu tircmg tu dupe bao ve dac biet. Gan vao bat cu bo so hoa nao co thb xac dinh 
dupe ten va cac mo ta thong tin nhung thong so khuech dai khi xir ly tin hieu, dau hieu 
ngay va tho’i gian. 

- Thiet bj de xir ly so lieu - Thiet bi de xu' ly tin hieu tir cac dau do la mot may tfnh so 
hoac bo phan vi xir ly co ft nhat cac chirc nang sau : 

- So lieu toe do - Neb dung gia toe ke (xem muc b) thiet bi se chuan hoa va hieu 
chinh tin hieu va tich phan gia toe db nhan dupe toe do. Thiet bi nay se can bang tin 
hieu toe do vi khong giua cac lan va cham. 

- Do lire - Thiet bi se tien hanh chuan hoa, khuech dai tin hieu va hieu chinh phep do 
luc. So lieu lire ra dupe can bang \6 khong giua cac lan va cham. 

- Chuan tin hieu - Chuan hoa tin hieu lire va toe do se co dupe cac duong cong ung 
xu tan so nhu nhau de tranh sir lech pha tuong doi va sir khac biet bien do. 

- Thiet bi trinh dibn dam bao cho cac tin hieu tir cac dau do nhu da quy dinh trong 
muc (b), dupe trinh dien tren mot thiet bi nhu man hien thi do thi LCD ma tren do toe 
d<5 va luc (tuy theo yeu cau) co the! quan sat du'pc nhu mot ham ciia thoi gian cho tung 
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nhat bua. Thiet bi nay c6 the nhan dirge cac tin hieu sau khi chiing da dirge xu ly bang 
mot thiet bi bien doi so lieu. No sc truth dien cac so lieu da so hoa ciia hien tugng va 
cham hoac do nguo'i sir dung goi 1 ai tir kru giu’. Hieu chinli thiet bi nay de tao lai mot tin 
hieu co dai nam trong khoang tir 2 den 30 ms. Dam bao thiet bi co the trinh diln tin 
hieu do tir tirng nhat bua dirge lira chon trong mol chu ky toi thieu 30s. 

4. TRINH TU'THUC HIEN THI NGHIEM 

4.1. Tong quat 

Ghi cac thong tin dir an co the- vao thiet bi ghi thich hop (xem muc 5 du'dri day). Gan 
sensor chuyen vi thich hop (xem 4.3 (b)) len d&u coc va ghi so lieu tir cac nhat dap. Lay 
tnrng binh cac so lieu tir nhieu nhat dap va tao khuech dai can thiet doi voi so lieu trung 
binh. Cac so lieu tir cac nhat dap rieng re hoac da lay trung binh, hoac ca hai, khi do can 
diro’c lu'u giu' (xem 4.3(d)). So lieu da lay trung binh, da dugc khuech dai do se dung de 
danh gia do nguyen ven ciia coc. 

4.2. Chuan bi 

Doi vdi cac coc be tong cot thep do tai cho hoac coc ong nhoi be tong, tien hanh thi 
nghiem do nguyen ven khong so'm hon 7 ngay sau khi do, hoac sau khi cucmg do be 
tong dat it nhat 75% thiet ke. Dam bao rang be mat dau coc co the tiep can duac, ben 
tren mat tnro'c. sach khong co manh vim be tong, dat hoac cac vat lieu khac do thi cong 
gay ra. Ncu dau coc bi hu hong, bo di mot doan coc thich ho'p de dat deii cho be tong 
tot. Khi can thiet, chuan bi cac dien tich nhd bang due tay tao ra bd mat nhan de gan 
sensor chuyen vi va dap bua. Gan chat sensor chuyen vi bang vat lieu thich hop tai cac 
vi tri dirge lira chon tranh xa go ngoai dau coc. Doi voi cac coc co dirong kinh Ion hon 
500 mm, gan gia toe ke it nhat tai 3 vi tri, sao cho moi danh gia do nguyen ven gan dau 
coc co the lam cho tirng doan cua coc. Dat thiet bi tao lire va chain sao cho va cham do 
dat doc true coc va co khoang each khong Ion lion 300 mm ke tir gia toe ke. Bo tri cac 
thiet bi ghi, bien doi va trinh dien so lieu sao cho d<! thao tac vii cac tin hieu lire, toe do 
6 tri so khong. 

4.3. Cac ghi chep hien trabng 

Gdm nhu'ng thong tin sau day trong so lieu chi tiet, cho tirng coc duoc thi nghiem: 

- So hieu coc, chieu dai va du'ong kinh diiu coc theo quy dinh va thu'c te. 

- Ngay va phu'ong phap do be tong 

- Cac binh ve the hien khoi luong be tong tong cong, dirong kinh quy dinh va thuc te 
theo chidu sau, ong vach de lai hay tam thoi, cot thep ... 

- Cot dia tang 

- Bat cir mot quan sat dac biet nito lien quan den coc thir ma co anh hirbng den thi 
cong, dao, do nguyen ven ciia coc ... 
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- Vi tri cua cac dau do tai dinh coc va phep do tiro'ng ung 

- Ngay thu coc 

4.4. Tien hanh do 


Tao mot so va chain va ghi lai timg va chain rieng le hoac lay trung binh, neu co yeu 
cau, hoac ca hai. Neu chi ghi cac va chain rieng le, can dam bao rang thiet bi ghi, bien 
doi va trinh didn so lieu co kha nang lay trung binh den 10 so lieu rieng le. Ghi lai so 
lieu cua cac va cham doi voi mot so lieu trung binh duqc chi dinh. Tien hanh ghi va 
trinh di£n mot loat cac so lieu toe do va lire (tuy theo yeu ciiu). 

4.5. Kiem tra chat luong so lieu 

De khang dinh chat luong so lieu, ngudi do se kiem tra lai toe do va lire (tuy theo yeu 
cau), tir nhieu va chain, ve tfnh nhat quan. Dam bao thiet bi ghi, bien doi va trinh didn 
so lieu co kha nang xac dinh duqc nguong qua tai thiet bi do. Khong dung nhung so 
lieu Dn va chain ma no gay cho thiet bi do bi qua tai. Cac so lieu nhat quan la ket qua 
ciia cac va chain dong nhat tren be tong tot, he thong dim do hoat dong dung, cac sensor 
chuyen dich duqc g4n chat, thiet bi ghi, bien doi va trinh didn so lieu hoat ddng dung. 
N6u cac so lieu khong lap lai duqc thi khong dung cac so lieu do. NSu nguyen nh^n cua 
so lieu toi khong phai la van dc gdn sensor chuyen dich, ma la dau do hoat dong kem 
thi edn sua chua hoac hieu chinh lai chung truoc khi dung liep. 

Can luu y la moi bo phan cun'thiet bi thu nhan cac so lieu ddng va cac thiS't^i ghi, 
bien d6i, trinh didn so lieu phai hieu chinh neu bat cut dau hieu nao cho thay h t thd'ng 
hoat dong kem. 


4.6. Phan tich so lieu 


- Trong phuong phap phan hoi xung (PEM), t6c do ddu coc do se duqc phdn tich nhu 
mot ham cua thbi gian. Thucmg muong phuong phap nay cho thong tin day du danh 
gia db nguyen ven. Tuy theo yeu cau, lire dau coc cung co thd’ duqc do. T6 hop luc va 
toe do co the cho cac thong tin b6 sung de xem xet do nguyen ven cua coc tai gdn ddu 
coc. Phuong phap ung xu nhanh (TRM) doi hoi do ca hai toe do va luc ddu coc. D<5i vdi 
ca hai phuong phap, so lieu duqc danh gia trong hai pham vi thdi gian va tan so. 

- Thu nhdn toe do va luc (tuy theo yeu cau) tu bo phan doc cua thiet bi bien d6i so 
lieu (xem 4.3) hoac tu thiet bi trinh didn (xem 4.3). Trong phan tich theo pham vi thofi 
gian (PEM) viec danh gia do ngjyen ven cua coc dua tren su tang hay giam tuong d6'i 
cua toe do sau xung va cham ban dau (hinh 4.5) 


So lieu trinh dien se bao gom cac so lieu toe do va luc (tuy theo yeu cau) theo thoi 
gian, mot chi dan ve chieu dai coc va toe do song vat lieu gia dinh, the hien hinh dang 
va bien do cua ham khuech dai da duqc sir dung.Khi va cham dau coc thubmg co chuyen 
vj. Noi chung su dung do khuec h dai de phan ung mui coc co bien d6 tuong tu. Cac 
phan xa xuat hien trude khi co ur.g xu mui coc ciia chmh tin hieu d^u vao la do su giam 
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tirong doi cua trd killing. 
Phan /'a cua tin hicu ngu'O'c 
lai la do sir tang trd khang. 
So sam ciic kei qua tir nhieu 
coc h:en trirdng du'pc ihi 
conu - u'cam tir sc dune de 
danh gia ling xir dicn hinh 
vdi cung lie so khucch dai 
dirqc ap dung cho tat cii cac 
coc co ciing chichi dai. Sir the 
hien bang hinh linh co chat 
krong tot va khii ihi doi vdi 
cac coc duqc thf nghiem 
khiic, giiip cho sir danh gia 
ky thuat dung diln. 



Bmh 



60 0 
Mui 

2900m 
4150 m s 


Hinh 4.5 <a) . So lieu toe do dien hinh 
elm May mot t oe iihin ehnni’ Id iiynyen veil 
f trd leniny Inty client kien dot duty doi ti'f n'f ) 


- So lieu ghi dirqc co the’ dung de phan ticli tiep theo trong may tinh de dinh hrqng tot 
hon pham vi cua mot khuyet tat xuat hicn.Gic ket cjua cua phan ticli nay co the bao g6m 
mot danh gia dinh krong ve dp nguyen ven cua coc. Vice giai thtch va sir dung chi tiet 
hon so lieu do la cong vice doi hoi co kinh nghiem va phan doan chuyen mon. 


- Cac ky sir cb kinh nghiem chuyen mon trong hull vuc na_\ se thirc hien viec diinh 
gia cuoi cung do nguyen ven.Sir dung vice danh gia do nuuven ven ciia thf nghiem bien 


dang nho ciing vdi cac thong tin khac gom iiinli tir ihi cong coc va die quan sat, cac 
thong tin vc dat,cac you can chin tai... de nghiem thu coc.Viec danh gia do nguyen ven 
bien dang nho khong dung nhir mot yen to duy nliai de xac dinh viec loai bo coc. Cln 
co mot kc hoach bd sung cho phep ngudi ky sir cd the tion hanh cac thf nghiem khac 


3 X 



Khuyel tai J 


Drnh 


C 



60 0 
Mui 

2500m 

4150ms 


Hinh 4.5 (b) - So hen toe do licit hicu elto tlniv t .it 
tltov doi Id’n vc trd’ hlidny (nhieu Inf hdny t un mot < oe hi min 


hoac ra lenh si’ra clura, hoac 
thav the trude khi thf nghiem 
do nguyen ven.trong trirdng 
hop xac dinh dirqc cac hir 
hong nghiem trong. 

- Trong thf nghiem do 
nguyen ven bien dang nho co 
cac han che nhat dinh mang 
tfnh co hull. Can phai hieu rd 
cac han che nay va can nhac 
can than khi diinh gia cuoi 
ciing do nguyen ven. Viec 
diinh gia do nguyen ven cua 
phan doan coc phfa dirdi mot 
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vet nut ck hoan toan qua dien tich tiet dien ngang cua coc hoac mol moi noi co' khf khi 
che tao la khong the dupe do song va chain se phan hoi hoan toan tai cho khong lien 
tuc. Coc co cac tiet dien ngang thay doi nhieu hoac co nhieu moi noi co the gap kho 
khan khi danh gia. Trong mot so tru'dng hop co the gap kho khan khi phan biet ling xir 
cua dat tu' mig ,xu cua coc. Plurong phap nay noi chung khong thfch hop dc thf nghiem 
cac coc ban, chfr H hoac coc ong khong nhoi. Neu phan xa mui coc khong thay ro trong 
so lieu, viec danh gia do nguyen ven co the khong thuyet phuc va bi han che den mot 
do sau nhat dinh. Han che nay co the xay ra vdi cac coc dai hay thay doi nhieu hoac cac 
coc trong dat co ma sat cao. Coc noi cii'ng vdi mong hoac cac ket cau ben tren doi khi 
thi nghiem thanh cong mac du viec danh gia do thu'dng kho khan lion va khong mang 
tfnh thuyet phuc.Mot so tru'dng hop co lien ket vdi cac ket cau ben tren, can dung cac 
dtiu do chuyen vi g&n vao hai vi trf khac nhau doc theo than coc. 

- Thf nghiem do nguyen ven khong the’ xac dinh dupe tat ca cac khuyet tat, nhung no 
la mot cong cu co fch trong viec xac dinh cac hu hong chinh trong pham vi chieu dai co 
hieu qua. Till nghiem nay cung con xac dinh du'pe cac bien ddi trd khang nho khdng 
anh hudng den sue chiu tai cua coc. Ddi vdi nhung coc co bien doi nho ve trd khang, 
ngudi ky su se phan doan kha nang chap nhan cac coc nay khi xem xet cac yeu to khac 
nhu su phan bo lai tai trong den cac coc ben canh, sir truyen tai trong len dat ben tren 
cho khuyet tat, ap dung cac he so an toan, va cac yeu cau chiu tai cua ket cau. 


5. NOI DUNG BAO CAO THI NGHIEM BIEN DANG NHO 


Cac mo ta va thong tin giup cho viec danh gia chat lupng coc bao gom : 

- Tdng quat 

. T6n dia diem du an 

. Dia tang ben canh hoac thi nghiem khoan dat tieu bieu 

- Thiet bi thi cong coc 

Mo ta thiet bi thi cong coc da dupe dung hoac cho coc dong, coc khoan neu co lien 
quan den viec khao sat do nguyen ven, bao gom kfch tlurdc, Ioai, muc thuc hien thao tac 
hay ap suat, kich thude bo'm, va bat cu thiet bi thi cong chuyen dung nao md ta chung 
nhu cac loai de khoan trude hay phun vua. 

- Coc thf nghiem 

. So hieu (tdn va ky hieu) cua cac coc thu 

. Loai va kfch thude cua coc, bao gom chieu dai, dudng kfnh yeu cau 

. Ngay thu coc, do be tong coc hoac dong, gia cudng tru be tong hoac ca hai. 

. Md ta co't thep trong va ngoai da dung cho coc thu (kfch thude, chidu dai va bd' trf 
cua cac cot doc, kfch thude va chidu dai cua ong vach hoac vo). 
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. Mo ta va vj tri, cac moi noi 

. Cac quan sat coc bao gcim cac cho bi vb'. vet nut va tinh trang be mat dau coc 

- Thi cong coc 

. Ngay thi cong 

. Ddi voi coc khoan nhoi bao gom kich thud'c gau khoan, khoi liro'ng be tong hoac 
viva dung cho coc (khoi liro'ng theo chieu sau, ncu co the), ap lire vira da dung va mo ta 
cac trlnh nr thi cong dac biet da dung nhir dat hoac rut ong vach hoac ca hai. 

. Doi voi coc dong (khi qua trinh dong bi gian doan do hu' hong) bao gom thong tin 
dem bua, dem coc: cac ghi chop dong coc gom so nhat biia va do nay ciia bua hoac muc 
boat dong doi voi don vi chieu dai xuyen cuoi cling. 

. Nguyen nhan va tho’i gian ngirng thi cong coc, neu co the va co lien quan den viec 
khao sat. 

. Ghi chii ve bat ciT dicu gi bat thu'ong xay ra trong qua trinh thi cong va dao dat, 
hoac ca hai, ma co the lien quan den viec khao sat do nguydn vcn. 

- Thi nghiem do nguyen veil 

. Mo ta cac thiet bi lint nhan cac do dac dong va thiet bi ghi, bien doi, trinh didn so 
lieu, trinh tir thi nghiem bao gom viec mo ta va vi tri cua viec gdn cac sensor chuyen vi. 

. Ngay thi nghiem 

. So hicu coc tht'f 

. Cac trinh dibn do thi cac so lieu chuyen vi va lire (luy theo yeu can) theo thcri gian 
gom ca sir khucch dai so lieu da dirqc dimg trong viec danh gia; viec trinh didn theo tan 
so la tuy chon doi vo'i danh gia theo PEM va bat buoc khi danh gia theo TRM. 

. Toe do song ciia coc thir, each xac ctinh hoac iro'c tinh; 

. Chieu dai coc dong cung nhir do tai ch6,chon trong dat hoac ben du6i thiet bi thu 
nhan cac so lieu do dong. 

. Phu'ong phap da dung de danh gia so lieu; 

. Binh luan ve do nguyen ven cua coc, bao gom ve dieu kien dat hoac phuong phap 
thi cong hoac ca hai, co anh hirbirg nhir the nao den than coc da thi cong, nhir da xac 
dinh qua cac so lieu. 

6. MOT so ket qua thug te 

(a) Cac ket qua time te cua Vien KHCN Xay dung 

- Tren hinh 4.6 trinh bay bieu do do song va ket qua dir tinh hinh dang cua coc khoan 
nhcSi du'dng kinh lm, sau 43 m ky hicu G-6B ciia mot nha cao tang a Ha Noi. Theo phan 
licit bang phan mbm CAPWAP cho thay tro khang cua tiet dien coc giam tai 35% a do 
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sau 3 -r- 5m roi tang nhanh trong pham vi 7 ~ 10m. Nguyen nhan cua khuyet tat nay co 
the do vach 16 coc bi sap trong qua trinh d6 be tong. Tra cii'u theo nhat ky thi cong coc 
cho thay lu'OTig be tong cua no nhieu hon coc binh tlurong khoang 15%. 



Hinh 4.6: Ket c/iid do va pluin tich cho cot G-6B 


- Da tien hanh thu PIT cho coc 
khoan nh6i dirbng kmh lm, dai 
44m dung cho mot nha cong 
nghiep a d6ng bang song Cuu 
Long. Tren cac hinh 4.7 va 1.3 la 
cac bieu d6 truyen song cua hai 
coc ky hieu XA1 va XB17. Song 
phan xa tu cac khuyet tat thay doi 
rat manh cho phep d6 dang xac 
dinh mile do va vi trf khuyet tat 
cua coc. Ket qua phan tich bang 
phan mem CAPWAP cho thay tro 
khang coc XAI giam yeu 30% tai 
do sau 12 h- 13m, con doi voi coc 
XB17 giam yeu 28% 6 do sau 
5,5m. De kiem chung da tien hanh 
dao coc XB17 va thay a do sau 
5m, dat nen ltln nhieu vao trong oe 
tong than coc, sau do da cho phep 
gia ctrbng than coc nay ma khoi'c 
phai lam coc khac thay the'. 



Hinh 4.7: Bieu do song cua coc XAI 



45.0m 2.0m 4000 m/s 

Hinh 4.8: Bieu do song ciia coc XBI7 
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(b) Cong trinh cdu tau so 3 cctng Tien Sa - Dd Nang 

Duai day la cac ket qua kibm Ira 4 coc khoan nhoi du'oYig kmh 55 cm. Da sir dung 
phan mem PITWAP de phan tfch sir tliay doi ird khang va danh gia muc do, pham vi 
cua cac khuyet tat. Trong hmh 4.9a,b,c,d la cac bieu do song va cac phan tfch hinh dang 
tro khang cho cac coc H88, 138, H92 va 186. Tren co so phan tfch da dira ra cac nhan 
xet va ket luan nhir trong bang sau. 


Tlu'r 

tir 

So hieu coc 

Chieu dai 
Idem tra 

- - -- ■ ■—. —• 

Ket luan 

1 

H88 

19.66 

Phan dan coc chat lirong giam 

Than coc co mot so sir tliay d6i ve tiet dien 

Mui coc tot 

Do nguyen dang toan bo coc dat yeu cau 

2 

138 

12.85 

Phan dau coc chat lirong giam 

Than coc co mot so sir thay d6i ve tiet dien 

Mui coc bi thu nho 

Do nguyen dang toan bp coc dal yeu cau 

3 

H92 

18.35 

Than coc co mot sp thay dbi vi tiet dien 

Mui coc tot 

Dp nguyen dang toan bp coc dat yeu cdu 

4 

186 

20.07 

Than coc co mot so thay d6i vd tiet dien 

Mui coc dat yeu cau 

Dp nguyen dang loan bp coc dat yeu cau 


Cau 3- Gang Tien Sa, coc H88 
ngay 16-06-98 


Can 3 ■ Cang Tien Sa coc 138 
Ngay 16-06-98 
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Chirong 5 

PHUONG PHAP THLT TlNH DONG STATNAMIC 


i. m6 dau 


Nhu da trinh bay trong chirong 3, phircmg phap thir dong bien dang Ion ben canh cac 
iru diem cung co nhung nhuoc diem hay dung hon la nhirng kho khan do sir hieu biet ve 
irng xir dong cua he coc - dat con co nhi6u han che. Do vay da nay sinh ra nhu cau di 
tim mot phirong phap danh gia sire chiu tai m6i cua coc khong qua ton kern nhir thur tinh 
ma lai khac phuc duqc cac han che cua thir dong bien dang ldn. 


Nam 1988, nhung tin nghiem dau tien dupe tien hanh thanh cong va phirong phap 
STATNAMIC hay goi la phuong phap thir tmh dong da ra dbi va bat dau dune ufng dung 
trong thuc te nam 1989 6 Canada, Ha Lan va Nhat Ban. Nam 1995, Hoi nghi quoc te 
Dn thd nhat v6 STATNAMIC hop tir 27 + 30/9/1995 a Vancouver - Canada da tap hop 
gan 200 nha khoa hoc tren the gidri. Trong Hoi nghi nay da thong bao cac nghien cun ly 
thuyet va thuc nghiem duqc tien hanh tren nhieu nuoc, la dip trao d6i d^ hoan thien hon 
phirong phap nay. Nam 1999, Hoi nghi quoc te kin thir 2 ve STATNAMIC hop 6 Tokio - 
Nhat Ban, tiep luc thong bao cac ket qua nghien ciiu irng dung STATNAMIC trong 
nhiSu loai hlnh coc 6 mot so nirbe tren the gioi va chuan bi de tien tori du thao tieu 
chuan quoc te ve phuong phap nay. 

De viet chucng nay, tac gia dua chii yeu vao cac bai bao, cac sach tham khao da 
c6ng bo trong hai Hoi nghi tren, cung nhu Hoi nghi vi ap dung song ung suSt a 
Orlando - My, 1996 va ciia Hang TNO, mot Hang nghien cuu ky thuat xay dung cua Ha 
Lan dang di ddu trong viec nghien ciru va ung dung STATNAMIC. 


2. CAC CO S6 VAT LY VA GIA THIET 


Thiet bi STATNAMIC (STN) duqc dat true tiep len dinh coc thir. Nhien lidu r4n duqc 
dot chay trong buong ap lire tao ra mot ap lire ldn diiy khoi phan luc len tren. Mot luc 
can bang va nguqc hudng day dau coc xuong phia dudi. 

Neu mot khoi phan luc 30T duqc gia toe ban dau len phia tren la 20g(g la gia tdc 
trong trudng) thi se tao ra mot lire 600T tac dong len mong xuong phia dudi. Khdi phan 
luc nay bang 1/20 (30T/600T - 1/20) hay 5% ciia khdi STN tuong duomg. Tai trong 
STN duqc dat theo each tang tuyen tmh va viec do tai tir tir duqc dam bao bdi su khdng 
che ap sudt tao ra. Thdi luqng ciia lire duqc dat trong 120 mili giay. 
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Gia toe lg ciia coc la nho ho'n 100-1000 lan so 
vbi thf nghiem tai trong dong truyen thong. Dong 
thcri thai lupng dat lire Ion lion 10 den 20 lan so vo'i 
mot nhat bua roi truyen thong. Nhu' vay ung xu cua 
coc khong bi khong che boi sir truydi song ung 
suat. Thf nghiem tai trong dong la mot tai trong va 
dap trong khi thf nghiem tai trong STN co the so 
vdri mot cu day tao ra mot lire nen cao tren suot ca 
chidu dai cua coc. 

Co thb mo ta STN bang each sir dung mot trong 
3 dinh luat chuyen dong cua Newton nhir salt: 

Dinh luat 1 : (Dinh luat quan tmh) 

Mot vat ran se tiep tuc a trong trang thai tmh 
hoac chuyen dong dbu tru' khi co mot ngoai lire lam 
thay d6i trang thai do. 

S F = () 

Trong mot thf nghiem tai trong co hai ngoai lire lac dong len tren coc - lire tai trong 
se tao cho coc chuyen dong va sue khang cua coc chong lai chuyen dong ay. Sire khang 
cua coc la mot ham so cua the nang khQi hro'ng vbi do cirng coc va do ctrng dat doc 
theo than coc va tai mui coc. Bang each do chuyen vi cua coc khi thu tai, do sire khang 
cua coc va co the do du'o'c moi quan he coc/dat. 

Dinh luat 2 : (Dinh luat vc gia toe) 

Khi chiu tac dong mot ngoai lire, vat ran se dupe gia toe theo pin roll g cua ngoai luc 
do va ty le vo'i bien do cua luc do. 

F = ma 

Trong thu tai tmh, STN va dong cung la lire tac dong nhirng co the dupe dat vao coc 
theo cac each khac nhau. 

So sanh cho mot trubng hop tuoiig dbi tieu bieu nhu sau : 

Tmh : F = M . g = Mg 

ST AT NAMIC : F = M / 20.20g = Mg 

Dong : F = M / 500.500g = Mg 

O day : M la tong khoi lupng ciia thu tai tlnh 

M /20 la khoi lupng pluin lire ciia STN 
M / 500 la khoi lupng cua bua roi 
g la gia toe trong truong 



Hinh 5.1: Co so vat ly 
STAIN AM IC 
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20g la gia toe cua khoi phan lire S : N 

500 s la si a toe cua bua ro'i 
*— 

Dink lit at 3 : (Tae dong va phan lue) 

Doi vo'i mdi tae dong sc co mol phan lire bang va ngiroc hiro'ng. 

F,., = I 

Trong tlur lai STN buong ap lire tao ra mot lire day len tren eac khoi phan lire d6ng 
Ihb'i mot lire can bang va ngiroc hiro'ng tae dong len eoe then hirbng xuong dirdi. Hon 
nu'a do phirong cua lire la doe theo true cua xilanh nen tai trong diroc dat hoan loan 
dung tarn. 



Hinh 5.2: Khoi nii thih phi a son va khoi tai STN nro'/n> dtfOHg 

3. CO SO LY THUYET STN 


3.1. Thbi lurong tai trong 
- Tai trong thih 

Do toe do va gia toe gan bang khong trong mot thi nghiem tai trong tinh ndn cac anh 
hiro'ng sire can dong va the nang la khong dang ke. Tuy nhien khi thcri liiong tai trong 
giam doi vdi thf nghiem tai trong tinh nhanh, cite ket qua co thd khac vdri thi nghifim tai 
trong tinh truyen thong do mire do irng suat phu thuoc vao ban chat cua d&t. Dat ft th&m 
(bun xop hoac dat set) la nhay cam nhat voi mire do chat tai nhanh. 
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Hinh 5.3: Thu tdi null, thu tdi S TN, thu rdi dong 

- Chat tdi dong nn'fc do chum (STN) 

Thdi lurong chat tai la 120 mill giay. Thai hrpng nay, trong thir tai tlnh khorg diro'c 
dat ra, la tuong doi dai so voi thu tai trong dong mure do cao, anh hirong mire co dc)ng 
chi co doi vofi dat it tham, dat dmh va co the do du’pe chfnh xac khi dung cac no hinh 
coc/da't hien co. 

- Chat tdi dong nn'fc do cao (That tdi dong) 

Thdi lirong chat tai coc la 4 mili giay.ThOi lircmg chat tai ngim tao ra song ing suat 
trong coc va se rat anh hirong den quan lie coc/dat. Sire can dong va the nang se co anh 
huong manh me d6'n ket qua thi nghiem va rat kho dinh lirong. 

Middendorp, 1995, da dira ra khai niem chi so song hay con goi la so song N w dirpe 
xac dinh nhir sau: 


N w = 


C.T 

lT 


(5-1) 


Trong do : C - Toe do truyen song ii’ng suat trong vat lieu coc 


Neu : 


T - Th6i lirong dat tai thi nghiem 
L - Chieu dai coc 


N w < 6 
N w > 1000 
N w = (12+ 15) 
N w = (6+ 12) 


thi nghiem dirqc coi la dong 
thi nghiem dupe coi la tTnh 
thi nghiem STN 

thi nghiem diro'c goi la gia STN vl ton tai van de 
song irng suat. De giai quyet dung phuong ih.ap do 
tai va cac cong cu phan tich truyen song mg suat 
nhir trong phu'ong phap thir dong bie'n dmg Ion. 
Phan mchn chuyen dung giai quyet trong t.nrong 
hop nay c it a hang TNO co ten la TNO WA\E.. 
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3.2. Co hoc song ung suat 

Trong chat tai tilth truyen thong coc dugc nen trong snot qua trinh chat tai va co the 
dirge nghicn ciru nhir mot vat bin. Khi thdi lugng chat tai giam se xay ra song ung suat 
trong ege anh huong den quan he coc/dat. Song ring suat truyen doe theo coc vdi tbc do 
am thanh trong epe 

c = (E/p ) l/2 


Trong do : c - Toe do song irng suat 

E - Mo dun he thong coc/dat 
p - Mat do he thong eoc/dat 

c vao khoang 3500 den 4000 m/s doi vdi cac coc be tong cot thep va 5000 m/s doi 
vdi coc thep. Doi voi cac coc tirong doi dai (= 30 m) ting suat ban d&u b dinh coc se 
tbi mui coc trong khoang 6 mili giay, tuoiig ung vdi chu ky tu nhien cua coc 
(30/5000 = 0.006). 


Chat tai STN dirge dat trong thdi gian 120 mili giay, dai hon chu ky tu nhien cua 
ngay ca coc ctrng nhat. Do anh huong cua song irng suat da dugc giam thieu, ege dugc 
nghien cun nhir mot vat rfm va ap dung cac phuong phap giai tich tlnh truyen thong. 
Mac dau cac ket qua STN cho thay rang cac anh huong nay co the bo qua doi vdi cac 
coc trong dat rat ctrng va coc chong tren da, cac anh huong doi vdi nhirng coc trong dat 
mdm tirong doi Ion va co 
anh huong dang ke den 
quan he tai trong chuyen 
vi. Mo hinh diem do tai, 
nhu trinh bay dudi day la 
mdt phuong phap don 
gian de phan rich xac dinh 
sue chiu tai tlnh trong mot 
thf nghiem STN. 
thdi cac anh 
trong mot thf 
STN co the’ dinh 
dugc: bang mo hinh diem 
dd tai. 


Dong 


hudng 


co 


nghiem 
trong 



3.3. Ky thuat no 


De tao tai trong STN dac trung (quan he luc theo thdi gian nhu trinh bay d tren), 
buong ap lire dirge mb rpng do viec tang ap lire khi dot chay nhien lieu : Xi lanh STN 
nSm b dinh buong nen dugc gia toe len tren theo muc ty Ie vdi viec tang ap luc. Luc 
hudng len tren (va do dd chat tai STN hirbng xuong dudi) bang tich so cua gia toe va 
khoi lugng phan lire t6ng cong. Do dd 
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F = ma 


(5-2) 


Trong do : a = C,.t 

C, la he so llnrc nghiem 

The tich da tang cua bu6ng nen bhng tich so chuyen vi cua xi lanh (d) va dien tich 
buong nen (A). Do do : 

V = A . d = Ajja. dt (5-3) 

V = A (C, .1- + C.r + c,.t) (5-4) 

0 day a la tich phan kep trong pluro'ng trinh (5-3) de xac dinh d. 

C : ; C-, la cac he so thirc nghiem. 

Muc tang trong san phftm khf nen do do la the tich dac trirng cua nhien lieu 
propellant ran. 




Thai gian (ms) 


Hinh 5.5: Chat tdi STATNAMIC Hinh 5.6: Nhien lien S7~/47"NAMIC 

Nhien lieu STN bao gom cac vien rhn nho co due 16 va mii'c chay phu thuoc vao 
nhieu thong so : 

• Thanh phan hoa hoc 

• Hinh hoc vien nhien lieu 

• Nhiet do 

• Ap suat 

Thanh phan hoa hoc duoc chon tu' cac tin nghiem dot chay trong xu'dng. Cac vien 
hinh tru co due 16 diro'c u'a dung ho'n cac vien dac hoac det vi cluing lam tang bt mat dot 
chay yen can cho STN. Hon nu'a klii sir dung nhien vien. thay cho mot khoi Ion sc tao 
ra sir dot chay tot ho'n va khac phuc cac khiem khuyet trong mot vien don. Thco du' tmh. 
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mire chay n6 tir nhien lam tang nhiet do va ap suat trong buong nen. Trong dieu kien 
hoat dong binh thuong, sir chay no khong bat dau cho den khi nhiet do dat den 1000°C. 

Chat propellant STN co the van chuyen an toan va khong bat lira khi chiu tia lira 
dien, co xat hay kfch dong. Khi bit lira trong dieu kien khi quyen, sir chay nb cham va 
da kiem soat. Nhien lieu nay co the bi dap tat bang nude. Propellant dirge van chuyen 
rat don gian va bao quan trong thoi gian dai khong phai lo lang gi. 

Theo cac thf nghiem do Hiep hoi van tai hang hoa U.N. loai nhien lieu nay dirge 
phan loai cap 1.4 U.N. 


3.4. Thu nhan so lieu 

Cac so lieu tai trgng va chuyen vi do tai dinh ege bang mot hop tai trpng va dau do 
laze da kiem dinh dirge phan tfch boi mot he thong thu nhan va xir ly so lieu tu 
dong,trong he thong thiet bi thf nghiem STAT NAMIC cua Cong ty Nghien curu xay 
dung TNO Ha Lan co ten la FPDS (Foundation Pile Diagnostic System). Cac so lieu tai 
trgng co do chmh xac 0,1% va so lieu chuyen vi do chmh xac den 0,1 mm. Tong cong 
co 2000 die’m so lieu dirge ghi lai voi mire lay mau 150 micro giay va thdi gian t6ng 
cong la 0,3 giay dii de ghi lai toan bo sir kien. Thoi gian lay mau va thdi gian do dac 
toan bo co the thay doi bang each thay d6i tren FPDS. Diem gfly no cung dugc khdng 
che tren FPDS. 


Hop tai trong 

Tai trong STN dugc do bang hop lai trong chu tnnh km, gan giufa piston va dinh cgc. 
Mot so cac dau do bien dang gan quanh chu vi hop tai trgng nham lam giam anh hubng 
cua bat cur su chat tai khong dung tarn nao. Cac tin hieu tai trgng tir tung dau do se dugc 
trung binh hoa va khuech dai trong hop tai trgng d6 lam giam sai sot va dugc khuech 
dai mot lan nfra tren FPDS. 

Dau do laze 


Cac chuyen vi cgc dugc do bang dau do laze kieu anh dien the (gan tren tarn cua day 
piston) va mot nguon laze dieu khien tu xa. Trong qua trinh thir STN sir thay doi vi trf 
cua dau do laze dugc do tuong doi so voi nguon laze dat co dinh. Bat cur su dich chuyen 
cua dat nao do thir tai chi xay ra sau khi thu va khong anh hubng den ngubn laze do 
dugc dat each 20m. 


Khi thir tai cac tin hieu tai trgng va chuyen vi dugc sd hoa va ghi vao mot File so lieu 
the hieu tho. Sau khi thu cac the hieu tin hieu tho nay dugc bien d6i thanh cac gia tri 
chuyen vi va tai trgng bang each dung cac gia tri kie’m dinh cua nha may. Cac do thi tai 
trgng - chuyen vi dugc 'nnh di6n ngay lap tuc tai hien trudng. 


Cac do thi bo trp gom cac do thi ve toe do va gia toe cung co thd dugc tao thanh 
bang cac lenh dieu khien don gian tren FPDS. Tat ca mgi so lieu dugc liru giu cho phan 
tfch va tham khao sau nay. 
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4. KET QUA THI NGHIEM VA PHAN TICH KET QUA THU DUOC 


4.1. Ket qua thl nghiem 

Tir thi nghiem c6 the thu dirge cac bieu do quan he salt: 



O' 2 3 4 5 

Tai trong (MN) 

Hinh 5.7: Car ket qua tint cha/c 
(tin /lien tlni SI ATNAMIC vu quan he Tai trong-Chnyen vi) 

4.2. Phan tich ket qua thu dugc 

Mot so phirong phap hien dang dung de giai thich tin hieu cua STN cho trong bang 
5-1, coc va dat khi thir STN dirge mo hinh hoa nhir khoi coc don dirge giir b&ng mot 16 
xo va mot tu song song nhau (hinh 5.8). Coc dirge mo hinh hoa nhu' mot kho'i cung co 
khoi lirgng M. Lo xo the hien sir bien dang cua dat cung nhir cua coc. Chuyen vi dau 
coc do dirge se coi la bien dang cua 16 xo. Lire hinh thanh trong 16 xo the hien sure 
khang tlnh F„. T u , the hien site khang da't, F v = C.v phu thuoc vao mure do xuyen v cua 
cgc. Mo hinh coc - dat nay dau tien duoc dung nhir mot phirong phap giai thfch, goi la 
“phuong phap do cung ban dau” do Middendorp va nhung nguoi khac (1993) kien nghi. 
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Cac phirong phap khac cung sir dung mo hinh tuong tir cua coc va dat nay voi cac each 
tfnh gia tri 16 xo K va gia tri sue can dong C khac nhau. 



Hinh 5.8: Mo hinh 
hoci coc va dat khi 

tinf tdi STN 


Rang 5.1. Cac phuong phap giai thich tin hieu STN 
dira tren co so mot he thong khoi luong dan 


Phucmg phap 

Nam 

Cac tac gia 

Lb xo 

Tu 

Phuong phap do cung 
ban dau 

1993 

Middendorp va nhung 
ngiroi khac 

Tuyen tfnh/ 
phituyen 

Tuyen tfnh/ 
phituyen 

Phuong phap do cung ban 
dSu co sira doi 

1994 

1995 

Matsumolo va nhung 
ngubi khac 

Phi tuyen 

Phituyen 

Phuong phap khoi 
thay the 

1995 

_ 

Uno va nhung ngiroi khac 

Tuyeit tfnh 
kep 

Tuyen tfnh 

Phuong phap diem 
c<ln bang 

1993 

Horvath va nhung 
ngubi khac 

Phituyen 

Tuyen tfnh 

Phuong phap diem do tai 
(Ban nhoni nghien cuu 
cua Kusakabe) 

1994 

Nhom nghien cuu cac phuong 
phap thu tai nhanh ciia 
Kusakabe 

Phituyen 

Tuyen tfnh 


Moi phuang phap deu sir dung phuong tr'inh can bring lire sau : 

F s,n = F dai + F a = F ( , + F v + C, = F u + F v + M a (5-5) 

6 day F stn la lire dat vao dau coc khi thu tai STATA IAMIC F d;Vl la sure khang tong cong 
cua dat va la tcing cua F u va F v . F., la luc ban dau cua coc lay bring F a = M.a; a la gia to'c 
cua khoi coc. 

• Phifcmgphap do cung ban dau (Middendorp va nhung ngudi khac, 1993) 

Trong phuong phap nay, bieu do F sln -u do duoc se chia thanh nam vung. Trong giai 
doan dau cua thu tai STAT NAMIC khi sue khang dat la dan hoi, 16 xo dupe gia thiet 
tuyen tfnh. Lo xo nay tro nen phi tuyen sau khi chuyen vi coc vupt qua gioi han dan 
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h6i. Sue can dong C la tuyen tmh (bang so) trong tung khu vuc nhimg thay doi tuy theo 
sir thay doi trong khu vuc. 

Do cung 16 xo ban dau K, dupe tmh theo : 

. K, - F sta( / UslaI (5-6) 

6 day F staI - trong lupng cua khoi phan luc STN va u stal la chuyen vi coc tuomg ung. 

Gia trj cua K, dupe dung de tmh gia tri K va C trong cac khu vuc tiep theo. Tuy vay, 
viec tmh C trong mot vai khu vuc (3 va 5) khong dupe trinh bay ro rang trong bai bao 
cua Middendorp va nhung ngubi khac (1993). Dudng cong tai trong tlnh - chuyen vi 
nhan dupe tu phuong phap do cufng ban dau rat nhay cam doi v6i do chinh xac cua viec 
tfnh K,. Thuc te rat kho tmh K, chinh xac vi u stal thuomg rat nho. 

• Phicong phap do cihig ban dau ro si(a doi (Matsumoto va nhung nguoi khac 
1994,1995) 

Phuong phap nay la mot bien the cua phuong phap dp cung ban dau. Trong phuong 
phap nay 16 xo va tu dupe gia thiet la phu thuoc phi tuyen vao chuyen vi coc. Gia thiet 
nay thuong dupe dung de the hien su ung xu cua dat. Ca hai gia tri K va C tfnh dupe 
ngay tu gia tri xuat phat K,. Do do phuong phap nay ng^n gon hon so voi phuong phap 
do cung ban dau. 

• Phuong phap khoi thay the (Uno va nhung ngubi khac, 1995) 

Lo xo dupe gia thiet la tuyen tmh k£p. Phuong phap nay gia tri sue can dong tuyen 
tmh C dupe tfnh tCr nhanh tre cua quan he F stlI va u. Gia thiet 16 xo tuyen tfnh kep la qua 
don gian hoa, trong khi phan Ion cac coc the! hien ling xu phi tuyen trong thu tai tlnh. 

• Phicong phap diem can bang (Horvath va nhung nguoi khac, 1993) 

Phuong phap nay, sue can dong dupe gia thiet tuyen tmh, trong khi 16 xo gia thiet la 
phi tuyen. Sun khang tlnh, F u (F slaI trong bai cua Horvath va nhung nguoi khac 1993) 
dupe tmh theo each sau : 

F u (t) = F sln (t) - C. V(t) - M.a (t) (5-7) 


DiPm chuyen vj cue dai tren duong cong F sln - u goi la “diem can bang” va tai diem 
do su dung moi quan he sau: 

F u (t) = F sm (t) tai F s(n(v=0) (diem can bang) (5-8) 


Co so cua phuong trinh (5-7) va F v = 0 vi v = 0 tai diem can bang, do do F u = F sla , tai 
diem can bang nay (dieu ay c6 the khong dung nhu se noi sau day). 

He so sure can dong C dupe xac dinh nhu sau (dieu nay cung co the lai khong dung): 


C = 


F F M a 

Mn(max) • 1 sm(v = 0) 


v(t) 


(5-9) 
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Phuong trinh (5-7) la khong diing. ncu khong till lu'c quan tmh F a lu6n luon bang 
khfing hoac F a rat nho. Do do phirong trinh (5-8) ciing khong dung. 

• Phirong phap diem da rdi (nhom nghien cun cac phirong phap thir tai nhanh do 
GS. Kusakabe dung dau) 

Trong phuong phap nay, sue can dong dupe gia thiet tuyen tfnh trong khi 16 xo gia 
thiet la phi tuyen nhu trong phirong phap diem can bang. Phuong trinh (5-6) cung dupe 
dung trong phuong phap nay. 

Trong phuong phap diem do tai. F J;il dau tien dupe tinh theo each sau : 

Fj.-„(l) = F sln (t) - M.oc(t) (5-10) 

Diem chuyen vi cue dai tren duong F a .„ - u dune goi la "diem do tai” va tai diem do 
tai sir dung moi quan he sau day dc thay the phirong trinh (5-8) 

F u (t) = F (lll (t) tai F (l „(v=0) (diem dotai) (5-11) 


Gia tri cua F„ tuong ung vo'i diem do tai diroc goi la “tai trong die’m do tai” F 0 (max), 


no xem la sue khang tmh cue dai thu diroc khi thir tai STAT NAMIC. 


He so sue can dong C dupe tfnh hoi 

c= F t , a , (ma x) - F „ (max) 
% * 


(5-12) 


O day F,,„(maxl la cue dai cua F,. va V* la toe do coc tai F JVl (max). 

V6i lie so sue can dong C da bict, tai trong tilth F,„(t) tai bat cu thoi di6m nao co the 
tfnh dupe khi dung phuong trinh (5 6). 

Phuong phap diem do tai cua Kusakabe la tuong thich voi mo hmh Coc - Dat neu 
trong hinh 5.8. Phuong phap diem do tai da duoc clung co hieu qua de giai thich cac thi 
nghiem STN trong chu'o'ng trinh thi nghiem Shonan. 

Trong thuc te, sue can dong dat la khong tuyen tfnh (hang so), nhung co the phu 
thuoc vao chuyen vi coc (hoac mii'c bicn dang cua dal xung quanh) va hinh hoc cua coc. 
Vi vay he so can dong C tu phuong trinh (5-11) chi la gan dung. 

Phirong phap diem do tai don gian nhung dc ap dung cho thuc te. Viec ung dung cua 
ohuong phap diem do tai da diro'c thao luan trong nhieu cong trinh nghien cuu khac 6 
Nhat Ban, Ha Lan va Canada. 

Viec giai thich tin hieu STN cung da dupe Urn y khi dung each tiep can khac nhu ap 
dung ly thuyet song li'ng suat (Naggar va Novak. 1992; Nishimura va Matsumoto, 
1995) va phuong phap plain tu hiru hart (Tsubakihara va nhung ngirbi khac, 1993, 
Yamashita va nhung ngu’oi khac, 1994). Tuy vay. cac nghien cuu theo huong hoan thien 
va each tiep can lie thong khoi lupng don la phu hop voi sir dung thuc te. 
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5. THIET BI STN 
5.1. Cau tao chfnh 

Thiet bi STN bao gom cac phan chinh nhur sau : 

• Thiet bi no gom xi lanh, pistong 

• Khoi phan lire : gom khung do va cac tarn ban tao trong lurong phan lire bang be 
tong, thep hay vat lieu roi. 

• Hop tai trong 

• Thiet bi do laze 

• Bo thu nhan so lieu 

Tren hinh ve dirbi the hien cau tao mot bp thiet bi STN loai 3MN. 



f.Omh xiianh 

e. Oinhcua ket cau 
trpng lyc 


d. Oinh piston 


c 0inh khung day 
b Tam dau do laser 
a Oinhmuicoc 
o Oinh coc 
I 06 sau bu long neo 


a 

Oinh mui coc 

0.152m 

dudng kinh mui coc 

1.321m 

b 

T6m dau do laser 

0.305m 

difdng kinh pistong 

0.710m 

c 

Oinh khung day 

0.648m 

doong kinh xiianh (I D) 

0,508m 

d 

Oinh pistong 

Oinh cua ket cau trong li/c 

1,930m 

doting kinh khoi phan luti 

3,353m 

e 

8.534m 

trong lifdng mui coc 

0.016MN 

t 

Oinh xiianh 

8.788m 

trpng lifdng pistong 

0.057MN 

g 

ChiSu dSi khoi phan ti/c 

6.553m 

trpng li/dng xiianh 

0.196MN 

h 

Chieu dSi xiianh 

8.039m 

trpng lifdng khoi phan lure 

1.334MN 

i 

Chieu dai STATNAMIC 

06 sau bu long neo 

8.179m 

0,305m 

trong lifdng to hop 

1.530MN 


Hinh 5.9: Cau tao ho thiet hi STN - 3MN 
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5.2. Lap dirng thiet bi STN de thi nghiem 


Dc thuan lien khi van chuyen va lap dung nhanh chong ngiroi ta che tao bo thiet bi STN 
bao gom nhieu bo phan roi va lap dirng don gian nhanh chong. Diro'i day the hien trinh tir 
lap dirng thi nghiem .STN cho ca lien can eftng nhu’tren bien cua bo thiet bi 30 MN. 



Budc 1 .a . Thi cong cac coc da 
cho khung day cua 
ket cau trong luc 



Sucre l.c : L&p d3t cac dam ngang 
dio khung day cua ket 
cau trong luc 



Bucc 2 : Lap dung piston 




Buoc l.b: Lap datcac dsimdoc 
cho khung day cua 
ket cau trong luc 



Buoc I d : Lat san go 



Buoc 3 LSp dSt khung day 
cua ket cau trong luc 


Buoc 4 : Lap dat cac khung goc 
ket cau trong luc 
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5.3. Lich su phat trien cua thiet bi STN 


Bo thiet bi STN dau lien nam 1988 co cong suat 0,1 MN dc'n nam 1994 da xuat hien 
cac bo co cong suat den 30 MN. 


Lich sir phat 

trien thiet bi 

19X8 

0,1 MN 

1989 

0,6 MN 

1990 

5,0 MN 

1991 

8,0 MN 

1992 

16,0 MN 

1994 

30,0 MN 


Ca: bo thiet bi nay co kich thiroc chieu cao nhir sail : 



Di dau trong vice che tao bo tin nghiem dau lien va sau do thu'ong mai boa rong rai 
la Haag TNO cua Ha Lan va Bcrminghammcr cua Canada. 

6. CAC CONG TRINH THUC TE 

6.1, Thi nghiem so sanh thii tai tinh va thu tai STN 

Nan 1995, tren cong tnnli mb rong cane Maasvlaktc gin Rotterdam Ha Lan, mot so 
don v trong do co So cong trinh cong cong Rotterdam va hang TNO da tien hanh dir an 
thi ngiicm tren 3 coc thep \ r a 3 coc be tong cot thep due sfln bang cac phirong phap thir 
tai tint, thir tai dong va thir STN. Diroi day se trinh bay mot so net chfnh vb thi nghiem 
va me ta sir so sanh gifra cac quan he tai trong do lun cho thir tai tinh va thir STN. 
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So lieu tham do dat : Khu virc thi 
nghiem du'pc tham do bang xuyen 
con (CPT), khoan va thi nghiem 
trong phong. Hinh 5.12 trinh bay 
mot ket qua mlu cua thi nghiem 
xuyen con Ha Lan du'pc thirc hien tai 
hien trudng. 

Giira NAP + 5m va NAP - 18m co 
cac lop set va bun cat. GiCra NAP - 
18m va -21m co mot lop dat dmh 
bao g6m set va than bun, dudi do la 
mot lop cat Pleistocene rat chat. Mui 
cua phan Ion cac coc mong trong 
khu virc nay nSm tren lop cat rat chat 
duoi NAP -21m. 

Phan ldn cac trudng hop, ma sat 
trong cac lop cat ben tren gay nen tai 
trong phu them tren coc (ma sat ben 
am), vi lop dat dmh nam giira NAP - 
18m va -21m bi lun xuong. 

Cac coc thi nghiem du’pc dong 
den cao trinh khoang NAP - 25m. 
D6 loai ma sat phan tren cac coc be 
tdng dirpc dong vao mot coc ong 
thep ho day va da lay hel dat ben tron 
mui mo rong. So lieu cac coc thi nghiei 



/null 5.12: Ket qmi thi ngl/iem CFr 

. Doi vt i cac coc thep thi loai ma sat do bang 
cho trong bang 5.2. 


Bang 5.2 : So lieu coc 


Coc 

Tiet dien ngang 

Chieu dai 

Loai 

Ghi chii 

so 

(mm') 

(m) 



1 

HP 320 x 147 

31.00 

Thep ARBGD 

Mui mo rong 

Khong co ban day 

2 

HP 320 x 147 

31,00 

Thep ARPED 

Mui mo rong 

Co ban day 




Thep ARBED 

Mui mo rong 

Co ban day 

6 

380 x 380 

30,58 

Be tong diic sdn 



D 


30,26 

Be tong diic siln 



El 


30,66 

Be tong diic siin 
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Chuyen vj dau cpc (mm} 


E -10 
E 


o -40 


CAC COC THEP (ARBED) 1 2 VA 3 




Coc 3 tai Fmax 


a Coc 3 lai FO 


Thtriai trong jkN) 


y Coc 2 


o Coc 1 


v Coc * 


Hinh 5.15 : Bren do kct i/nd lai irong - chuyen vi nut ciu coc the/) 

CAC COC BE TONG BUC SAN 6 8 VA 10 



Tai Irong ihu <kN) 

■ Coc 6 tai F max . Coc 8 , Coc ^ 

a Coc 6 tai FO x Coc 8 ~ Cpc1 

Hinh 5.16: Bien do kct qua tai trong - chuyen vi cua cdc coc he tong 





Ket qua tlu'r tai STN : Sau khi thi'r tTnh, cac coc dirge thir tai STN voi bo thiet bi 8 
MN KhoT phan tire co tbng khoi lirgng 37500 kg da dirge dung cho cac coc thep 
ARBED. Khoi pluin lire cho cac ege be tong due san thay d6i giua 28000 kg va 
30600kg. H'mh 5-14 the hien thf nghiem STN tren mot trong cac coc do. 

Trong thi nghiem STN, tai trong va chuyen vi dau ege dirge do bang he thong kiem 
tra rneng coc TNO (FPDS-3), cac tin hieu do trinh bay tren cac h'tnh 5.18 va 5.19. Tir 
cac tin hieu do ve dirge cac bieu do tai trong - chuyen vi STN. 

Cac ket qua STN da dirge phan tich theo phtrong phap diem do tai (Middendorp, 
1993). Voi ph trong phap nay sire khang tTnh tai chuyen vi Ion nhat dau tien dirge tmh va 
sau do lay lire can dong. Lire can dong va lire quan tmh dirge loai khoi cac so do STN va 
ket qua sc thu dirge mot dirbng cong hyperbolic tai trong - chuyen vi khi dir bao sir u'ng 
xtr tai trong tTnh cua coc. 

Bao cao dir bao ve tai trong tTnh - chuyen vi dirge trinh bay tren h'mh 5.18. Mac du 
cac thf nghiem STN tien hanh sau thi nghiem tai trong tTnh, nhung quan h6 tai trgng - 
chuyen vi ciia cac coc TNO da khong biet tai thbi diem bao cao de cac so lieu dirge 
khach quan. Chi co cac 
thong tin ve sue chin tai Ion 
nhat da dat dirge, nhung 
khong co cac chuyen vi 
tirong ting. 

Thai lirgng (T) ciia tai 

trong STN cho tat ca cac thf 

. 

nghiem vao khoang 0,1s. 

So song ling suai N u 
(Middendorp. 1995) co the ap 
dung de kiem tra van de song 
ling siuit. So song ling suat 
nay dirge dinh nglna nhir 
chic ii dai song chia cho 
chicu dai coc (N A ~ c. T'/L). 

Ill co quy tac cong lac dung 
doi voi cac gia tri so song 
N u > 12 van de song ling 
siuit co the bo qua. Cac gia 
tri so song ling suat doi voi 
cac coc be long N u = 13 
(c = 4000 m/s) va vira dat 
didu kien nay. Cac coc thep 
co cac gia tri so song ifng 



suat N u = 16 (c = 5100 m/s). 


Hi nil 5.17 : Bieu ilien (In' nghiem STN 
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67 













Tai trong (MN) 

0 8 1.6 24 3.2 4 0 4 8 56 6.4 7.2 80 



Chuyen vi Bieu do tai trong - Chuyen vi SRATNAMIC 

Hi nil 5.20: Car do thi tcii Irony - rluiyrn vi STN Tai trong (MN) 
0 0.8 1 6 2.4 3.2 4 0 4 8 5.6 6.4 7 2 8.0 



Chuyln v| Tai trong tmh (gan dung Hyperbolic) 

Hinh 5.21 : Car do thi tai irony - rhnyen vi dtf baa 

Tai trong (MN) 

0 0.8 1 6 2.4 32 4.0 4.8 5.6 64 7 2 8.0 



1u yen v ! Cac ket qua thur tai tTnh 

Hinh 5.22 : Car hieu do tai train’ tTnh - rluiven vi thitr te 








Tai trong (MN) 

00 0 8 1.6 2.4 3.2 4.0 4.8 5.6 6.4 7.2 8 0 



Hinli 5.23: Cot I. mi y mi' tmh do dii'o'c \ a dir boo 

Tai trong (MM) 



Tai trong MN) 

0 0 0 8 1 6 2 4 3.2 4 0 4 8 5 6 6.4 7.2 8 0 



Chuyen vi (mm) 

Hinli 5.25 : Quail lie tai irony tTnIi do difr/c vd difbdo cho coc 3 









Taitrong (MN) 

00 0.8 1.6 2.4 32 4.0 4.8 5.6 6.4 7.2 8.0 



Chuyen vi (mm) 

Hinh 5.26: Qnan lie unii do chare vd die Into eho roe 6 

Taitrong (MN) 



Chuyen vijmm) 


Hinh 5.27 : Qnan lie fTnh do dia/e vd dn hdo eho eoe H 

Tai trong (MN) 

0.0 0.8 1.6 2.4 3.2 4.0 4.8 5.6 6.4 7.2 8 0 



Chuyen vi (mm) 

Hinh 5.28 : Qnan he fTnh do chare vd dlfhdo eho < oe 10 
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So sank ecu' ket qua tint tai tmh va tlui STN : 

Doi vdi coc thep co the dim ra erne ket luan sau day : Cac coc thep 2 va 3 cho thay sir 
phCi hop tot giu'a STN va SLT (thu - tai tlnh). Doi vdi coc thep 1, do cung theo STN sau 
khi tai trong lam viec thap hon mot chut so vdi SLT. Du bao sue chin tai kha phu hap. 

Cac ket qua STN cua cac coc be tong cot thep cho thay do cung cao han SLT. Cac 
sire chiu tai thu dupe tir STN la cao ho'n 10 den 24% so vai SLT. 

Bang each so sanli cac ket qua STN va SLT co the xem sir khac biet ve thdi gian giua 
hai thi nghiem va viec tien hanh STN sau SLT nhu mot chu ky chat tai tiep theo da anh 
hudng den quan lie tai trong - chuyen vi cua coc. 


Bang 5.3. Ctk ngay thi nghiem 


Coc so 

Ngay thu SLT 

Ngay thu' STN 

So ngay giu'a 
cac lSn thu 

Coc 1 

2 — 3 — 95 

31—3 — 95 

28 

Coc 2 

21 — 2 — 95 

3 — 4 — 95 

34 

Coc 3 

22 — 2 — 95 

5 — 4 — 95 

41 

Coc 6 

9 — 2 — 95 

28 — 3 — 95 

46 

Coc S 

14 — 2 — 95 

30 — 3 — 95 

43 

Coc 10 

20 2 — 95 

27 - 2 - - 95 

34 


6.2. Chuong trinh thi nghiem Shonan - Nhat Ban 

Trong cac nam 1994, 1995 mot nhom nghien cuu do giao su OSAMLf KUSAKABE, 
TrUotig dai hoc Xaydung Hirosima chu tri da tien hanh m6t chuong trinh nghien cuu 
nham thu nhan cac kinh nghiem ve thi nghiem STN va khao sat hang loat yeu to co th^ 
anh huong den ket qua thi nghiem. 

Noi thi nghiem gom mot lop mun day 2,7m, dudi co cac ldp set va cat min. Mat cat 
dat va cac so lieu thi" nghiem cho trong hinh 5.29, 5.30 va 5.31 

Luu y : Mire nude ngam khi thi nghiem 1994 d do sau 4m ke tur mat da't, den nam 
1995 ha thap den -16m ma chua giai thich dupe nguyen nhan. Co dibu ghi nhan la cac 
thi nghiem nam 1995 dupe thuc hien khoang 2 thang sau Iran dong dat ldn d Kobe mac 
du Shonan each Kobe 600 km. 

Tong cong co 6 coc thf nghiem : 1994 co tCr T1 den T5, 1995 co T6. Co 1 SPT lam 
each T1 20m va 5 piezocone (CPT) lam tai cac diem Cl den C5. 
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o 


o 



c 4 





o 

o 

o 



c s 



1995 


| -T 3m J | 1C 3m j _ ' 

Cac dac trung cua coc thi nghiem cho trong bang sau. 


Hinh 5.31 : Mat bang 
cm va khao sat clat 
trong ( hifo’iig truth 
thi nghiem Shonan 
ndm 1994 va 1995 


Bang 5.4 . Cac dac trung hinh hoc va co hoc cua cac coc thi nghiem 


Dac trung loai 

COC 

Coc so 

T1 den 15(1994) 

T6(1995) 

Coc be tong col thep cifbng 
do cao ting suat trade 

Coc dng 
thep day hd 

Chi^u dai 

L(m) 

7 

13 

Duong kinli ngoai 

D„ (mm) 

300 

400 

Duong kinh trong 

D, (mm) 

180 

382 

day thanh 

t w (mm) 

60 

9 

Dien tfch tiet dien ngang 

A (cm’ 1 

452,4 

110,6 

Modun young 

E (MN/m 2 ) 

3,43 x 10 4 

2,06 x 10 5 

Mat d6 

p (ton/m 5 ) 

2,6 

7,85 

T6c do song 

v c (m/s) 

3633 

5123 

Khoi luong 

M (ton) 

0,823 

1,58 


Luu y n-ing cac coc T1 den T3 du'oc thi cong theo phu'o'ng phap khoan trudc va dung 
vua xi mang bao quanh mui coc. Cac coc T4 va T5 cung duqc thi cong kieu khoan trade 
nhung 2 m cuoi cung cua coc nay duqc thu’c hien dong bang biia roi tir do co trong 
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lirang 19,6 kN va chieu cao roi 0,5m; coc T6, nam 1995 la coc ong thep day ho duqc 
dong bhng bua diezen co irong lirang bua 24,5 kN, nang lirang dong la 49 kN.m. 


Chirang trinh thf nghiem 1994 : nham lam ro anh hirong cua phirong phap ha coc 
(khoan tru’dc d6 vira xi mang khong dong de ha coc va co dong ha a 2 m cuoi cing) den 
quan he tai trong - chuyen vi. Dong thoi cung nghien ciru anh hirdng cua so d6 chat tai 
tinh bao gom chat tai chu ky va chat tai don dieu. Da dung bo STN 0,6 MN de thir tren 
cac coc Tl, T2 va T5 vo'i cac so' do dat tai khac nhau (dieu chinh chieu dai dudng dSn 
dong co no) de nghien ciru anh hirdng cua cac dieu kien tai trong den cac ket qua thf 
nghiem STN. 


Chirang trinh thf nghiem 1995 : da tien hanh dong thoi thf nghiem tai tror.g dong, 
STN va tinh Iren coc ong thep T6. Da nghien cuu anh huong cua thoi gian rghi lien 
quan den sir thay doi ap luc nirac 16 rang trong qua trinh dong va nghi cung nhir cac 
didu kien dat tai STN va tTnh khac nhau den dac tnrng chiu lire cua coc. Da lung bo 
STN 8MN. Tuy nhien, trong giai doan thf nghiem da xa’y ra sir ha dot ngot trirc nude 
ngam nhir noi a tren. 



Hi nh 5.32 : So sonli cue chinny cony chuyen vi - hii irony tit' cac thiftdi tTnh 
vet tluTSl N elm ( dc coc Tl (a); T2 (h) va T5 tc) 


174 







Cac ket qua thu du'pc cho thay : 

+ Cac du'6'ng cong tai trong - chuvc’n vi giu'a cac thf nghiem STN va SLT tren cac coc 
T1, I d va T5 klia phu hop o' nui'c tai du'o'i bien dang deo (xem hinh 5.32) 

+ Cac plum bo tai trong doc true klui phu hop giu'a cac thf nghiem nhu tren hinh sau : 


L Jc aoc true . P x (kN) Luc doc true , P x (kN> 



0 100 200 300 400 500 600 700 



Hinh 5.33 : So sunh si/plnin ho life doe true nlidn difcfe titthiftdi thih 
vd tlniSTN tren cac coc TI (a); T2 (h) vd T5 (c) 

+ IDung phu'o'ng phap diem do' tai cho cac sue chiu tai tlnh Ion nhat con chira that phu 
hop voi cac ket qua thu tlnh. Viec xct den su vu'ot qua ap lire nu'bc 16 rong khi tmh he so 
can diong can phai nghien cii'u them. 

+ ! Cac tac gia cung da dua ra nhiing ket qua nghien cult v6 anh huong cua cac dibu 
kien tthf nghiem STN den ket qua thu dupe va mot so kru y khac khi thu STN. 

6.3. Chuong trinh thu nghiem ciia Cue Duong bo Lien bang My 

Thieo Berkovitz va Hahn (Cue Duong bo Lien bang My) thi Cue Duong bo Lien bang 
My tirong cac nam 1991 - 1995 da tai tro' cho 11 hien tru'bng thu tai STN tai nhieu bang 
tren t oan nu'Oc My nhu t6ng hop trong bang sau : 
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Bang 5.5. Cac thu nghiem ciia Cue Duong bp Lien bang My vc thii tai STN 


Thii 

tir 

Ten cong trinh 

Thb'i gian J 

| 

Loai coc 

_L 

Ket qua va nhan ret 

1 

Dirbng giao 1-49/1-20. 
Shreveport LA 

2/1991 

2 eoe khoan j Plni hop giira SL I vx 

0.76 x 16m va ! STN 

0.91 x 11.3m 

2 

Cong trucrng Call runs 
Cupertira, California iCa 


2 eoe khoan ! Phu hop giira SLT \ a 

0,91m x 9,1m | STN 

3 

1-40 tai Rio Grande. NM 

11/1992 

1 eoe khoan | So sanh gift'a SLT v.i 

0.76m x 18 m ; STN phu hop 

4 

TFHRC Me Lean. VA j 

i 

1 

2 nhom 3 x 3 eoe oiig j 
(hep nlioi BT 

Co sir khae gifra SLT va 
STN do anh hi rang :ua 
dai coc. 

5 

Caimans 280, 

San Francisco KA 

Coe 0.41m x 33 m 

Ket qua STN cao hon 

SLT khoiing 24% 

6 

Hien truong tlni nghiem 1 
ciia Cue Duong bo Lien 
banc Mv tai Texas 

1 

1 

3 eoe khoan 

0.9 x 10.4m: 

0,9 x 10.4m 
va0,91 x9,5m 

Cac ket qua SLT va STN 
ed sai khae nhau 

7 

Cau Victory Northwest 

Florida 

3 eoe tren nen da 

! 

So sanh giira STN \a thur 
tai hop Oslerbcrg 

8 

Qui tren song Nuese ! 

New Bern. 

North Carolian 

1 2 coc khoan 

I 1.22 x 27m 
, 0.6 1 x 9,8m 
! ed gan thiet bi do doc 
| eoe \a tlui tai ngang 

So siinh gitia SLT v.i 

STN lien ca true dung 
\ ;i ngang 

9 

Can Gandy Tampa, 1 11/1994 | 6 eoe khoan 1,22m co 

Florida 1 j chicu dai khae nhau 

So sanh tlui' Ostcrberg 
va STN 

10 

Can New River 
Jacksonville 

North Caroliu/i 

10/1994 - 
| 1/1995 

i 2 eoe khoan 1.22 va 

0.6 1 m. Coc ed gan 
| thiet hi doc eoe 

Tlui tai STN diing 
va ngang. 

11 

Flieu chi’nh cho thf 
nghiem ngang. Alabama 

9/1994- 
j 9/1995 

| Cac eoe khoan tren 
j mot so liicn tindng 

Ngliien eiru mo phong 
lire va tail 


Tren co' so' cac kinh nghiem thu du’p'c. Cue Duong bp Lien bang My dang lien tai xay 
dung tieu chuan phuo'ng phap thu STN. dir kien sc hoan thanh trong nam 2000. Tuy 
chira co tieu chuan chmh thuc nlurng vice ting dung thu tai STN dang ngay cang canh 
tranh manh me vdi thu tai bieii dang Ion PD A do co do tin cay cao, gia thanh hop ly va 
nhieu iru diem ho'n so vo'i phuo'ng phap PDA, dac bict co the thu tai ngang hoac vai tai 
trong rat lbn den tren 3000 tail. Vc do Ion tai trong thu dal dupe cho den nay no chi 
kem phuong phap hop tai trong Ostcrbcrgtda dal du'pc 15.000'! trong mot cong trinh 
efiu 0 Florida Mv nam ! 90S). 
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Chuong6 

PHUONG PHAP THU TINH BANG HOP OSTERBERG 


1. MO DAU 

Nhu da biet, cho den nay de xac dinh sue chiu tai cua coc thi phuong phap thu tai 
trong tTnh van dupe coi la co do chinh xac eao nhat. Tux nhien khong phai luc nao cung 
co the thir tai tTnh thco cong nglie truyen thong (dan chat tai, he neo hoac phoi hop vPi 
kich tliuy luc dat tai) dupe vi cac ly do sau : 

- Chi phi cho thi nghiem Ion, dac biet doi vbi cac coc khong phai tren mat dat to 
nhien (ngoai song, bien). 

- Ton thoi gian cho cong tac chuain hi va thi nghiem nen anh huoiig den th5i gian 
xay dung. 

- Kho khan hoac khong the thirc hien du'pc do dieu kien mat bfmg thi cong. 

Ngoai ra. ket qua thu dupe tu phuong phap thi'r tai tTnh truyen thong co han che la 
khong the hien dupe gia tri cua thanh phan sue khang thanh ben va sire chong o mui, 
ma chi cho gia tri tPng cong cua hai thanh phan do. Da co mot so co gdng de tach hai 
thanh phan do thco con du'dng ly thuyet. boat: thco ntc phiro'ng phap chat tai khac nhau, 
tuy nhien van chi thu du'pc cac gia tri gian ticp va con ton tai nhieu quan diem khac 
nhau chung quanh cac phuong pluip do. 

Driu nhfi'ng nam 1980, giao su' ngudi My Jorj O. Osterberg Tru'crng Dai hoc 
Northwestern, Florida da du'a ra mot cong nglie nen tTnh mbi rna sau nay mang ten Png 
la “Phuong phap thi’r tTnh bang hop tai trong Osterberg”. Cho den nay, no da dupe urng 
dung rong ra:, du'pc du'a vao cac lieu chuan ky thnat cua nhieu nuoc, va ngay o Viet 
Nam da dupe ung dung rat thanh cong o cac coc hard cho tru so Vietcombank o Ha 
Noi va coc knoan nhoi duong kinh 2,50 in cho can My Thuan noi tieng o phia Nam. DP 
la nhocac u'u diem chinh cua no nhu sau : 

- Chi phi thap lion nhieu so voi thu tTnh truyen thong 

- Tiet kiem thoi gian 

- KhPng chiem dung mat bang phia tren dan coc 

- Xac dinh du'pc mot each rieng re thanh phan ma sat va sire chong mui 

Cung nhu bat ky mot cong nglie nao khac. co u'u thi cung co nhupc. Nhupc diem Ion 
nhat cua no la each xay dung cac chuan pint lioai cua hai thanh phan sue khang thanh 
ben va sire chong mui. Ngoai ra, con mot so dac diem khac mil can phai luu y khi sir 
dung se trinh bay ky hon a cac phan sail. 
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2. NGUYEN LY 

DiPu khac biet dau tien ve nguycn Lie so vdi plurong phap thir tTnh truyen thong la 
khong dat tai tren dau coc ma dat ngay trong than epc(tlurdng d ngav mui coc hay b 
mot vai vi trf thich hop trong than coc). Nhb vay khong phai dung he gia tai ben ngoai 
bang cac doi trong, he neo hay phoi hop dot trong va he neo (trong tliir tTnh truyen 
thong) ma dung ngay tir trong cua coc va ma sat thanh ben lam doi trong. De; tao tai 
trong than coc bo trf mot hop tai trong lam vice nlur nipt kich thuy luc thong thirong va 
co cau tao phu hop chon trude trong than coc (doi vo'i coc khoan nhoi) hope gan vao 
than coc trude khi dong(doi vo'i coc dong). Sau khi coc da dii cudng dp tien hanh tao tai 
bang each bom dau vao trong kich da chon trong coc. cac bu’oc chat tai va do cac 
chuyen vi mui coc, dinh coc, thong qua cac ong do chon san, dupe tien hanh nhu' trong 
thir tTnh truyen thong. 

Ket qua thu dupe sc la cac bieu do quan lie chuycn vi va tai trong cho mui coc va 
dinh coc dupe xay dung doc lap.Thi nghiem dupe xem la ket- thiTc khi dat den sire khang 
ma sat gidi han hope sue chong mui gidi ban. 


So dd nguycn ly cua plurong phap chat tai bang hop Osterberg nlur hinli 6.1. 



a) Trade khi thd tai h) Chat tai banq hep Osterberg 

Hi nil 6.1: So' do ho tri tliiet hi vd chut tdi tlieo jihtfo'n^ plid/) tint tTnh hdn\> hop Ostei oeu'g 
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Theo so' do chat tai nay, neu goi tong cac lire ma sat thanh ben tren toan bo chidu dai 
coc la P,., 1S va lire chong d mui coc la P ni , lire do hop tai trong Osterberg gay ra la P c ta co 
nhan xet nhir sau : 

Khi tao lire P, trong hop Osterberg, theo nguyen ly can bang phan lire, mot lire P 0 
truyen len than eoe va lurdng len phi a tren se dupe can bang boi lire ma sat thanh ben va 
tir trong eiia than coc G. Mot lire P, khac hudng xudng diroi va dupe chong lai boi sue 
chong cua dal non diroi mui coc. Nhir vay trong qua truth chat tai (tang dan P 0 ) thi luon 
luon ta c o : 

Po =( G + P m J < G + P im : ' ul ' 11 ;m (6-1) 

hoac P 0 =(PJ < P m ^ ,h -“' (6-2) 

Coc t:hi nghiem se dat den pha hoai khi dat den can bang cua mot trong hai bieu thue 
neu tren, Iii'c la khi hi pha hoai mui trude (dat clud'i mui coc dat den pha hoai) hoac bi 
pha hoai d thanh ben irirofc (coc va dat bao quanh co chuycn djeh deo). 

3. PHUONG PIlAP XAY DUNG BIEU DO QUAN HE TAI TRONG - CHUYEN VI 
DAU COC TUONG DUONG 

Do ket qua thu dupe la hai bieu do tai trpng-chuyen vi mui coc va ditu coc doc lap 
nhau nhiu da noi o tren, nen de dd sir dung va so sanli vdi thir tai tilth truydn thong phai 
xay dun g bieu do tai trong - chuycn vi dan coc tuong duo'ng nhir trong thu tlnh truydn 
thong. E»e thuc hien vide do da dua vao cac gia thiet co han sau day: 

1. Duong cong chuycn vi - tai trong mui trong coc dupe chat tai truydn thong giong 
nhir duamg cong chuydn vi - tai trong dupe xay dung vo'i chuyen dich di xudng cua hop 
tai trong. 

2. Durong cong chuyen vi - tai trong ma sat ben cua chuycn dich di len trong thi 
nghiem hop tai trong giong nhir chuyen dich di xudng trong mot till nghiem truyen 
thong. 

3. Bo qua do nen trong than coc khi xem no la vat ran. 

Dung cac gia thiet nay,chon mot chuyen vi nhir diem 4 tren dudng cong chuyen djeh 
di len tren hinh 6.2a va ghi lai tai trong ma sat tai chuycn vj do. Do than coc la vat ran, 
di’nh cua coc chuydn dich xudng phia diroi giong nlur mui coc. Do vay, tim diem 4 tren 
dudng c ong chuydn dich di xudng co chuyen vj giong nhir diem 4 tren dudng cong 
chuydn dich di len va ghi lai tai trong tuong ling.Cong hai tai trong do se cho tai trong 
tong con g do ma sat ben va sue chong mui tai cung mot chuyen vi di xudng cua did’m 4 
tren dirdmg cong chuydn vi di xudng cua thi nghiem tai trong nay. No dupe the hien d 
didm 4 ( hinh 6.2b) ciia dudng cong da dupe xay dpng lai. Tien hanh theo each tuong tu 
cho mot so diem den chuyen vi cu'c dai (tren cong diroi) cua thi nghiem hop tai trong 
(cac diem 1-0 ). Do trong thi nghiem nay pha hoai xay ra tai ma sat ben, dudng cong 
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sure chong mui di xuong dirge ngoai suy cho den pha hoai. Qua trinh nay dirge tiep tuc 
va dung dirong cong di xuong ngoai suy va dirong cong di len do dugc nhir trinh bay bbi 
cac diem 6-1 1 2 trong cac hinh 6.2a va 6.2b. Hinh 6.2b do do the hien dirong cong chat 
tai dinh coc uro'ng dirong. Cac hinh 6.2c va 6 .2d the hien each xay dimg tirong tit cho 
tri cmg hop khi pha hoai xay ra tai sire chong mui cgc. 



Hinh 6.2 a : Cac (lifting cong tai trong - < linvcn vi da dot den nut sat ben gib'i ban 

TRUONG HOP DAT 0^N SUC CHIU TAI BEN GIOI HAN 



limit 6.2b : Dtfting cong cliuven \ i do chat tai dinh tin nig dtfong 
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CHUYEN VI CHUYEN VI 


3.0 



0 500 1000 1500 2000 2500 3000 

TAI TRONG 

Hinh 6.2c : C \'n duony cony tcii iron# 

- chuyen i7 do d(it den sn'c cliony nnli yid'i hail 


TRUONG HOP DAT DEN Si/C CHIU TAI BEN GO HAN 



Ilinli 6.2d : Difdny cony chuyen tv do chut idi dinh tu'o'ny eh fan y 
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4. THIET BI VA PHUONG PHAP LAP DAT 

4.1. Hop tai trong Osterberg 

Hop Osterberg la bo phan quan trong nhat cua cong nghe nay.No co cau tao nhir mot 
kfch thuy lirc,co hinh lang tru tron khi dung cho coc khoan nhoi va hmh hop vuong hay 
chir nhat khi dung cho coc dong.De tao ap lire ngircri ta dung hon hop dan va nirbc 
sach.Trong hop co bo tri ba dau do ap lire theo dirbng sinh va each nhau 120 0 de ghi 
nhan cac gia tri ap lire va loai tru kha nang lech tarn cua lire dat khi hop kfch lam vice. 
Hi6n nay, Cong ty LOADTEST, giuf doe quyen vd cong nghe nay, da san xuat cac loai 
hop nhir sau: 

Cho coc khoan nhoi: 


Kha nang tao tai 

(T) 

Dirdng kinh 
(inso) 

Chiciu cao 
(inso') 

Hanh trinh 
(inso) 

Tir trong 

(kg) 

40 

4 

5-3/16 

3 

9 

75 

5-1/4 

5-3/16 

3 

14.5 

200 

9 

10-3/4 

6 

86 

400 

13 

1 1-5/8 

6 

135 

1000 

21-1/4 

11-5/8 

6 

360 

3000 

34-1/4 

12-1/8 

6 

495 


Cho coc dong : 


Kha nang tao tai (T) 

Kfch thuroc (inso) 

Hanh trinh (inso) 

300 

18 (inso) 2 dung cho coc be tong 
due sin 

6 

500 

14 (inso) 2 tieu chuln (coc be tong 
due sin) 

6 

800 

18 (inso) 2 dung cho coc ong 

6 


4.2. Cac thiet bi khac 

Gom : 

- May bom cao ap va he thong ong din phuc vu cho hop tai trong, 

- He thong do chuyen vi dlu coc va mui coc, 

- He thong do ap lire va chuyen vi cua hop tai trong, 

- May bom vua ap lire cao(toi thieu 100 cfm) va he thong ong din vifa,cac on g co 
mang set de ch6n sin trong coc, 

- Thiet bi ghi nhan so lieu va xir ly tai ch6, 

- May tfnh vbi phan m6m xir ly ket qua. 
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4.3. Trinh tu lien hanh va cac yeu cau ky thuat khi lap dat 

+ Bu'dc 1 : Lap san (cac) hop osterberg, cac dudng drin ap lire va cac thiet bi khac 
dupe chon tru'dc trong coc vao khung thep cua coc khoan nhoi. Ban gia cufrng cua hop 
lai trong dirac han chat vao khung cot thep va dam bao trung vdi true cua khung trude 
khi ha cot thep vao trong ho coc. Trong trudng hop co tang dat hop tai trong a giira cua 
khung thl phai cat rdi het cac cot chu tai cao trinh dat hop de dam bao hai doan coc co 
the chuyen dich tu'ong doi va trai chidu nhau. 


+ Budc 2 : Vice thi cong ho coc da hoan thanh se tien hanh do mot lop be tong hay 
cua thfell hop xuong day ho dao va khi be tong hoac vu'a con tiroi tien hanh dat khung 
cot thep da gun dfiy dii cac thiet bi tin" nghiem sao cho khung nay “ngoi” that cliftc len 
be long hoac vu'a o' day. De dam bao khong gay lur hong cho cac thiet bi khi cau lap 
khung cot thep tu vi trf nam ngang sang vi tiT thing dti'ng dat vao ho can khong die do 


udn v6ng ttrong doi Ion nhat khong virpt qua 60cm va khoang each Ion nhat giu'a cac 
diem udn vdng tu'ong doi 1 on nhat pluii la 750cm. Do vay can phai co bicn phap va cac 
killing do thfch hop de do khung cot thep trong qua trinh caiu lap. 


+ Bu'dc 3 : Tien hanh dd be tong than coc. Nen co phu gia dat sdm cudng do thiet ke 
dc cd the tien hanh thl nghiem. Can co It nhat 8 mau tin" nghiem thir nen hinh lang tru 
du'oc lav tu be tone than coc. Trona do cd mot mfui se tlu'r trirdc khi thir tai va ft nhat hai 
man sc thu vao ngay tlu’r tai. 


+ Bu'dc 4 : Trong qua trinh tien hanh thir tai khong dupe ha cac dug vach bang chan 
dong trong khu vu'c gan noi lur tai. Co the’ van tiep tuc cong tac khoan nlurng phai each 
xa noi thir it nhat ia ’. 5 m 1 rong qua trinh thir neu cac thiet bi cho thay bat ctr mot dau 
hieu anh hiring naw cua cong tac thi cong thi cfln phai dirng cong tac do ngay. 


+ Birbc 5 : Sau khi thu xong can thu don ngay cac thiet bi, vat tu... dd khong anh 
hudng den cac buo'c thi cong sau. Neu coc thir se dupe dung lai trong cong trinh thi can 
phai tien hanh bom vua \ao ben trong hop va xung quanh hop tai trong theo mot cong 
nuhe bom da diroc chuan bi nude. 

e > 


4.4. Cong tac phun vua sau khi thu 

Trong qua trinh tlu'r tai, than coc bi cfit rdi theo mat bring plum tren (doan ma sat 
thanh ben) va phan dud'i (doan cd sire chdng mui coc) cua tang dat cac hop tai trong. 
Qua trinh do tao nen mot khoang khong gian hinh xuyeii, kfch thude cua no phu thuoc 
vao quy mo md rong cua hop Osterberg khi thir. 

Trong tru'dng hop tlu’r tai tren mot coc se dupe diing lai sau khi thir (coc lam viec- 
working pile) thi can pluii tien hanh phun vira khoang trong da hinh thanh trong qua 
trinh thi nghiem dd de nham tai lien ket cac doan tren va dudi cua than coc 
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(a) Plum Vila suit khi tlufcho hop Osterberg 


- Dung vtra xi mang Portland va nude, khong dung cat. 

Vira phai long va d<E bom. Budc dau co the sir dung thanh phan 4 den 6 gallons nude 
cho mot bao xi mang loai 95-lb (theo don vi My). 

Phai tron ky de dam bao xi mang khong bi von cue, phai do vua xi mang qua lirdi loe 
trude khi bom. 

Noi dau ra cua may bom vao mot ong thuy lire ciia hop Osterberg, mb ong kia de' cho 
dung dich thuy luc liru thong dupe. 


- Bom vua vao trong dubng ong thuy luc cua hop Osterberg. Qm.n sat cac dac trirng 
cua vat lieu bom va vat lieu phat ra tur dau ong thuy lire kia, khi thay hai ong da can 


bang thi dufng bom. 


- Can lay ba m&u vua de thu nen cubng do 28 ngay. 

Lu'png vua tron kien nghi de phun cho cac hop Osterberg : 


Dubng kfnh hop (inso) 13 21 34 

Khoi lupng vua (ft 3 ) 4 7 13 

(b) Phun vi?a cho khoang khong g. an bao c/uanh hop Osterberg 


- Vua chi bao gom xi mang Portland va nirdc, khong co cat. Qua trlnh tron ciin dirpc 
thue hien nhu vua bom cho hop Osterberg. Khoi lupng vua chuan bi phai bang it nhat 3 
lan khoi lupng ly thuyet doi hoi de lap day khoang khong gian hinh xuyen bao quanh 
hop Osterberg va cac ong dSn vua 


- Bom nude de tong ra ngoai cac nut bit cac dubng ong d5n vCr ^ at truoc (mbi than 
epe co 2 dubng ong). 


- Bom vua thong qua mot trong cac ong dat trude cho den khi quan sat dupe dong 
vua xuat hien tir ong thu hai hoac cho den khi da bom dirpc 1 ,j lan khoi lupng ly 
thuyet. 

- Neu khong quan sat dupe dong vua phun ra tu ong thu 2 thi chuye’n bom den ong 
thu 2 va bom cho den khi da bom dirpc 1,5 lan khoi lupng ly thuyet 

- Neu can phai thay the bang vua co cubng do cao hon, thi can tien hanl bom vdi cac 
vua co cubng do cao hon (co the bon vdi cat). Qua trinh bom vdi loai vua ay tien hanh 
tirong tu nhu doi vdi nude xi mang bom ban dau. Toan bo qua trinh bom c;iu hoan thanh 
trude khi vua da bom ban dau ninl ket. 


- Lay ba mSu cua mbi loai vua le thu nen 28 ngay 

Lupng vua tron kien nghi de bom cho khoang khong gian bao a ianh hop Osterberg : 
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Duong klnh than coc (ft) 2 

Khoi kro'ng vfra (ft') 25 


3 4 5 6 

30 40 50 65 


7 8 

80 100 


5. PHUONG PHAP DAT TAI 


Tai trong dal thong qua viec tang 
ap lire dan trong hop tai trong va 
dupe theo doi qua cue dong ho do ap 
litc gan trcn may bom cung cap cho 
hop thong qua he thong ong dan dal 
nude trong coc. 

Vice tang tai dupe thu'c hicn theo 
cue quy cl in h trong ASTM D-1143 
" Plin'o'n g phap chat tai nhanh". Ban 
dau can dal cac bu'b'c tai bang 5 % 
sue chin tai gidi ban cua coc thu'. 

Bubc gia tai sau do cb the tang len 
hoac giam di tuy theo sir ting xir cua 
coc trong kin thu. 

Vice gan cac dau do chuyen vi 
true tiep can dupe thu'c hicn then cac 
\eu can sau : ft nhat co hai dau do dc: 
ghi iai chuyen vi huo'ng xuong phut 
(liftVi cua mui coc va hai dau do ehi 

• c. 

Iai chuyen dich len plna trcn cua dau 
coc. Do mb’ cua hop Osterberg cb 
the’ dupe do dc xac dinh chuycai dich 
len va xubnsi cua mui coc. 

Tai trong dupe tang theo tu'ng cap 
nlur da non cho den khi than coc dat 
sire chin tai gidi han hoac theo sue 
chdng mui, hoac theo ma sat lhanh 
ben: hoac cho den khi dat kha nang tao tai 
tai trong Osterberg; hoac theo nhfrng yen ca 



Hinh 6.3: Hop Osterhery ho tri 
(f day long cot thep coc khoan nhoi 


.re han, hoac do mb' rong cue ban cua hop 
rieng cua ngiro'i thict ke, ky sir tu van. 


fai tung cap tai trong (khi gia tai cung nlur khi giam tai) cac dong ho do chuyen 
vi efin dupe do tai cite khoang tho'i gian 1; 2 va 4 phut khi cap tai trong dtrpc giti 
khong dbi. 
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Trong chu ky do tai can chon cac bubc giani tai sao cho mbi cap giarn co ft nhat 4 
diem so lieu de ve tren dubng cong tai trong - chuyen vi. Trong truong hop can thiet co 
the bb sung cac chu ky giam tai va do tai co trinh tu tuong tu sau khi da ket thuc chu ky 
thf nghiern dau tien. 

Cac dong ho do chuyen vi dung de do chuyen dich cua mui coc va dau coc can co 
hanh trinh ft nhat la 10 cm va co do chfnh xac den 0,025 mm. Chuyen vi tai mui coc 
cung co the do bdng each dung dau do tuyeii tfnh loai day rung de do dp mo rong cua 
hop Osterberg (15 cm). Cac dau do hoac dau do tuyen tfnh loai day rung dupe dung de 
do dp nen than coc phai co hanh trinh ft nhat la 25 mm va dp chfnh xac den 0,0025 mm. 

6. M0T SO DU AN THUC TE 

6.1. Cong trinh cau My Thuan 

Cau My Thuan bac qua song Me Kong noi lien hai tfnh VTnh Long va Tien Giang, 
each thanh pho Ho Chf Minh 125 km ve phfa Tay Nam. 

Tai cong trinh nay da sir dung coc khoan nhoi dubng kfnh 2,4 m va co dp sau tu 90 
den gdn 100 m. Hai tru thap chfnh Bac va Nam, mbi tru su dung 16 coc. Hai mb neo bo 
Bac va Nam, mbi mb sir dung 2 coc. Toan bp cong trinh co 36 coc, deu co cung dubng 
kfnh 2,4 m, dp sau thay doi theo yeu cau chin lire va dieu kien dia chat. Dp sau ha coc 
cuoi cur; dupe quyet dinh tren co so thu tai trong tlnh bang phuong phap hop 
Osterber./ de’ xac dinh ma sat thanh ben cua cac lop dat khac nhau va sue chong b mui. 
Tren ebr^ trinh ngubi ta da tien hanh thu 5 coc, trong do co 2 coc bo trf hai tang dat 
hop Oste berg va 3 coc dat mot tang hop Osterberg tai mui coc. Da sir dung loai hop 
Osterber- co dubng kfnh 540mm, kha nang tao tai trong 1200 T. Mbi tang dupe dat 3 
hop Osterberg va dupe noi thong vbi nhau de dam bao lam viec dong thbi. Dubi day la 
mot so chi tiet cau tao cac ban gia cubng cho cac tang dat hop tai trong va b tang mui, 
cung nhu so do bo trf cac thiet bi de do chuyen vi cua hop. Dong thbi cung the hien cac 
dubng ong dfin dau cho hop kfch va cac ong d§n vfra khi bom vao trong cac tang dat 
hop sau khi da ket thuc thf nghiern. 

Viec quan ly chat lupng va trinh tu thuc hien cac cong tac kiem tra dupe thuc hien 
theo so do sau day; 
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Dao va del clat thai 


Den do sau yen can ? 


Dai 

t 


Lam sach ban dau 


Tai lieu 
cong tac 
kiem tra 
lam sach 


Kiem tra lam sach 


K lions’ 



Lam sach lai 


Che lao va lap dat cac l6ng cot 
thep , cac con ke, cac ong sieu 
am va phun vira 


Cac 

tai 

lieu J 

ki£m tra g6m : 

Cua 

nha 

may 

ch6' 

tao 

ldng 

c6't 

thep, 

cac 

ban 

ve thiet ke 

va 

cac h6 so 

kidm tra 

cua 

h6p 

Osterberg 


Kiem tra : Cot thep, han, con 
ke, cac hop Osterberg va cac 
tliiet bi kem theo ? 


Cac cong tac lam sach va chuSn bi 
tardc khi do be tong 


Tiep trang sau 
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Ticp Liang sai 
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Bar do tne.o o ay fiOm m 


Ba-O-Cell 540mm cho moi 
cao trinh (tong cong 6) m6i 
co kha nfing 
11 OOOkN 

Z. , ^r -v(iheo moi phuong) 

y/iM. 



r • /, 680mm 

ITr yX'/'IUi 

'// n..\\ 7/,B6'n thanh din 
J thepCIOOx 11 
di qua moi O-Cell 



Lo mo 
^dudng 
inh 

550mm 


Dudng kinh 
540mm 


. .N. v -- 

Ban do thep 
di/ong kinh 2.2m 

day 50mm CHI TIET BAN DAY 


Hinh 6.4: Chi tiet car ban gia cifang (id hop Osterberg 



MAT CAT NGANG CAC O-CELL 6 CAO TRiNH GIUA 



Hinh 6.5: BStri cac hop Osterberg cho car vi tri mui va giita than coc . 

Tinh hinh dia chat khu virc chdn cac coc khoan nhoi va cac ket qua thu dirqc trong 
cac thi nghiem thu Lai coc cho trong nhffrig hinh dudi day : 
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Ma sat than coc 'rung binh (kPa) 
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Hinh 6.9 : Thi nghiem chat tdi coc frit me)'neo Nam : 
Quail he cua plain (loan tit A den B 



Hinh 6.10 : Thi nghiem chat tdi coc ti n mo neo Nam : 
Quan he cua phdn (loan d mid coc 








Bo sau (m) 


Sue chiu tai theo dat thiet ke (MN) 


0 5 10 15 20 25 30 35 



Hiiih 6.11: Cue tru neo Bar vd Nam, car due Ini'ny thiet ke diet ky tlmdt 

Sue chiu tai (MN) 

0 10 20 30 40 50 60 

o 4 - 1 -1-1-1-1_1 

20 - 

40 - 

V 

S. 

V 

60 - X 

X Than 

X 

N. 

N 

80 - N 

100 - 

120 -—- 


■-- Sue 

chiu 

tai 

than : Man) 

- >< Sue 

chiu 

tai 

mui : Nam 

—I— Sue 

chiu 

tai 

gidi han : Nam 

. Sue 

chju 

tai 

than : BSc 

—- Sue 

chiu 

tai 

mui : B3c 

- Sue 

Chju 

tai 

gidi han : Bftc 



Hinh 6.12: Car tru neo Bde vd Nam, rdc dde trn'ni> yioi han dia ky tlmdt 
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Tir cac ket qua thi nghiem la da ml ra ket luaii sau : 

(a) Cac chi’ tieu thiet ke ve dia ky thual : 

- Sire chin lai trong lop cal S3 la 4.5 MPa, yen can miii coc chon sau toi thieu 2,5m. 

- Trong lop cat S3 ilia sat than coc la 90 kPa 

- Trong lo'p set C3 ma sat than coc la 55 kPa 

- Trong tmh toan dac ti ling dia ky thuat gio'i han lay he so thanh phan <T> = 0,72 

- Can phai trir di trong lirp'ng coc bang 0,057 MN/ni trong dac trung thiet ke dia ky 

thual khi so sanh vdi cac lai trong thiet ke. 

Tren co' so do ngirdi ta da quyet dinh cac dac trung thiet ke cita mong coc nhir sau : 

- Sire chiu tiii dia ky thuat thiet ke 24 MN (O = 0,9) doi hoi cac cao trinh mui coc la 
-95m (Nam) va -91 m (Bite). 

- lai trong thiet ke Ion nliat doi vdi tat ca cac loai coc la 24 MN. sau khi da phan 
phoi lai, la do tai trong va tau tai 45° gay ra. 

- Tai trong coc ldn nliat khi tau va tai 45° la 28 MN nhtrng da bi giam do tai trong 
phan bo lai thong qua ket can ben tren. 

- Ncu tang xdi den -56 m thi se giam dac tnrng thiet ke dia ky thuat 2,5 MN nhimg 
khi do cac tai trong thiet ke cung tliap hon md, gia tri lirong tir 

Doi v(Vi cac coc co bo tri hai tang hop qua trinh chat tai dnoc tien hanh nhir sau : 

Giai doan chat tai tlur nliat : Mop 13 md (kliong can trd dich cliuyen len ph i a tr6n cua 
cioan coc AB). Chat tai thong qua hop A, do .arc chdng mui gibi han lorn lion nhieu so 
vdi ma sat thanh ben doan AB nen thi nghiem sc dat den gidi han ma sat trirdc, do do 
phan tfch ket qua thi nghiem cita giai doan nay sc xac dinli dirpc gia tri ma sat gidi han 
doan AB. 

Giai doan chat lai tint hai : Hop B dong. Chat tai hop A. do ’lie nay sue chdng mui 
gio'i han nhb lion ma sat thanh ben toan bo chieu dai than coc tir A den dau coc n6n 
trong thi nghiem se dat den sue chdng mui gidi han trude. vi vay tir thi nghiem trong 
giai doan nay se xac dinh diroc sure chdng mui gidi han cita coc. 

Giai doan chat tai thu' ba: Hop A dong (mui coc lain viec binh thudng). Chat tai 
hop B. Luc nay ma sat thanh ben doan than coc tir B len den dau coc nho hon tdng lire 
khang cua mui coc va ma sat than coc doan tir mui coc len ddn diem B nen trong thi 
nghiem se dat den ma sat gidi han doan tir B len dau coc trirdc, vi vay thi nghiem 
trong giai doan nay se xac dinli dirge ma sat thanh ben gidi han doan tir B len den 
dau coc. 
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Stic chiu tai cua coc dugc xac dinh theo tong ba thanh phan da xac dinh trong ba 
giai doan thti tai tren. 

P A |i ^ COC 

A + P 

mui gn ms gh msgh 

Hai coc thf nghiem voi hai tting hop la nhting coc cua cac mo neo co chieu sau ngap 
dat lorn nen gia tri ma sat thanh ben 1cm va can dirpc xac dinh cho tirng doan. Ba coc thf 
nghiem vtii mot tang hop dat 6 mui coc la nhting coc 6 gitia song co do sau ngap clat 
nho hem nhieu nen chi can mot giai doan chat tai cting co the; xac dinh dupe ma sat 
thanh ben gitii han, hoac stic chong mui gitii han. 

Trong khi thf nghiem tai trong 6 cau My Thuan ngudi ta cung da co dirge mot so 
kinh nghiem sau: 

+ Theo cac ket qua thf nghiem, ma sat don vi thanh ben thu dirge nho hem cac tri so 
du kien theo cac tai lieu khao sat dia chat (chi dat tti 50 - 80% gia tri du kien). Theo cac 
chuyen gia nen mong cua Uc, My va Dtic thi co the do nhting nguyen nhan sau : 

(a) Do ducmg kfnh coc lorn nen khi dong cting, be tong co hien tirgng co ngot va kem 
tiep xiic vtii thanh dat bao quanh. 

(b) Do cong nghe thi cong ege khoan co sir dung vtia Ben to nft va ap lire dung dich 
vtia len thanh vach Ion nen khi dao da hlnh thanh mot vo set cting, nhtin anh hirdng den 
ma sat gitia be tong va dat bao quanh. 

Do vay ngirdi ta da co cac bien phap cong nghe bo sung nhu sir dung phu gia trirong 
no, dung mot thiet bj tha vao trong thanh 16 khoan de tao nham bfing cac ban chai cap 
cting. Ngirdi ta cung du kien dal cac ong phun vtia ra ngoai thanh be tong sau khi da 
dong cting de tang ma sat gitia than epe va dat, nhung kho khan vc cong nghe nen da 
khong thuc hien dugc giai phap nay. 

+ Cac so lieu ve stic chong 6 mui tuemg doi phu hop gitia ket qua thf nghiem va du 
kien. 

6.2. Du an Hung Tung Lau - Hong Kong 

Thf nghiem dugc tien hanh cho coc khoan nhoi dudng kfnh 1 m, chieu dai coc 17 m, 
trong do co 3 m mui epe dat trong lop da Granit co do cting 2 va 3 ,day la cong trinh 
cho m6t cau ducmg silt 6 H6ng Kong, theo tfnh toan cua thiet ke tai trpng thiet ke tren 
moi coc la 6600 kN, he so an toan la 2 va chi’ khai thac thanh phan ma sat. Mot hop tai 
trpng loai 3000 T da dupe dat 6 mui coc va tien hanh thu cho den pha hoai. So do bo' trf 
thf nghiem va ket qua nhu tren hinh 6.13. Tu thf nghiem nay nguoi ta da rut ra dupe mot 
so' ket luan sau : 
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tone (U S) 


total load • kN x 1000 



- 24 hr« 


mm I inches 


Hinh 6.13 


Till nghiem khong duoc tien hanh cho den khi pha hoai thiet bi. Thiet bi da thir 
den 3000 T ma khong co hu hong, tuy nhien trong thi nghiem nay da dung tang 
tai a muc 1640 T. 

Ca hai duong cong chuyen vi hubng len tren va hudng xuong duoi gan nhu tuyen 
tinh va co do lun rat nho khi dat tai trong cue dai, dieu do cho thay ca hai luc 




















bam dinh thanh ben va sue chd'ng a mui con each trang thai pha hoai rat xa. 
Chuyen vi tong cong dudi mure tai cue dai 1640 T durpe giu trong 24 gid la cite ky 
nho, dieu do cho thay co rat ft, hoac khong co do lun dot ngot. 


• Coe khoan nhoi nay da dupe thiet ke chi vdi luc ma sat thanh ben va khong cho 
phep xay ra sue chong d mui. Thi nghiem da chi ra rang mui coc co the chiu dupe 
tai trong thf nghiem cue dai va dupe dung cung vdi thanh phan ma sat trong thidt 
ke, do vay co the tang gap doi tai trong thiet ke cho phep, hoac giam dp sau ngam 
vao trong da Granit de chiu tai trong thiet ke. 


Neu tien hanh, den het kha nang tao tai cua thiet bi hoac pha hoai cua coc (neu 
no x^y ra truoc) thi ca hai tai trong thiet ke cho phep ve ma sat va site chong mui 
co the dupe tang tuong dng va cho phep giam dp sau ngam coc can thiet. 


• Neu thuc hien dieu noi tren trong thi nghiem nay thi se giup giam thoi gian phai 
su dung may khoan da de khoan den dp sau yeu cau. 

• Coc thi nghiem co the dupe suf dung lai nhu mot coc lam viec dcm gian bang each 
phun vua vao trong hop tai trong sau khi da hoan thanh thi nghiem. Dieu nay 
cung da dupe thuc hien tai nhi6u thi nghiem Osterberg khac. 


6.3. Thi nghiem Osterberg cho coc baret 


6 Viet Nam, nam 1995 tai cong trinh nha VIETCOMBANK Ha Noi da tien hanh thi 
nghiem thCr tai cho coc baret bang hop Osterberg vo'i tai trong thir 1200T.Viec thi 
nghiem da dupe tien hanh boi cac c6ng 
ty Loadtest va Soil dynamic (Malaysia). 

Nam 1997, tai du an Alfaro’s Peak a 
Triing tarn Manila Philipin da tien hanh 
thu tai cho coc baret co chifeu sau 28,2 m. 

Tai trong thir lom nha't len den 2150 T 
gom ca hai thanh phan ma sat thanh ben 
va sue chong 6 mui. Thi nghiem dupe 
tien hanh boi cac cong ty Loadtest, 

Bachy-Soletanche va mot nha thau dia 
phuong. Hinh anh dudi day the hien 
khung cot thep cua coc da lap hai hpp tai 
trong 1200 T o dudi day khung. 

6.4. Thur tai Osterberg cho coc dong 



Viec ap dung hop tai trong cho coc 
dong da dupe ap dung kha rong rai d 


Hinh 6.14: Ltip dcit hai hop Osterberg 1200 T 
de thi} tai den 2150 T 
cho coc baret sail 28,2 m o' Philipin. 
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My. Nam 1997, So Giao 
thong Louisiana da co 
chUong trinh nghien cu'u anh 
hu'ong cua thbi gian den sue 
chiu tai cua coc tai dir an di 
do'i dan de xay dung cau 
Bayou Bocuf a thanh pho 
Morgan. Cac hop Osterberg 
dupe gan a mui coc be tong 
cot thep due san vuong 
75x75 cm. Mot chu'ong trinh 
thi nghiem dd xac dinh sire 
mang tai ma sat thanh ben 
theo tirng khoang thcri gian 
trong vong 2 nam. 


Hinh 6.15: Chiton hi (tony, coc co yon hop Osterbery a mui. 


Ba loat thi nghiem dau 
tier diroc tien hanh tai cac 

then diem mot tuan,ba tu^n va nam tuan sau khi dong. Cac thi nghiem khac dupe tien 
hanh sau 6 thang, 12 thang va 24 thang ke tir khi dong coc. 

Mot hop tai trong 900T co tarn hanh trinh 23 cm da dupe gdn cho coc vuong co canh 
75 cm, dai 43 m . Coc dupe gdn cac thied bi do tren toan bo chieu dai de nghien cuu su 
lam viec trong suot chidu dai chon coc. Do dieu kien dat cat chat nen viec dong coc rat 
kho khan va phai dung bua thuy luc HPSI 2005. Coc dupe dong cho den khi dat dupe sire 
khang cue dai vo'i 267 nhat bua cho 30 cm cuoi ciing va do choi cuoi ciing la 6 mm. Ket 

qua thi nghiem cho thay ro viec 
tang ma sat thanh ben va giup cho 
So Giao thong Louisiana danh gia 
dupe hieu qua cua anh huong tuoi 
den su lam viec cua he mong de’ 
thiet ke he mong kinh te' nhSit cho 
cac hang muc cong trinh tiep theo. 


Hinh 6.16: Both hop tcii trong va cac thiet hi do, 
plum vi?a cho coc khoan nhoi 
{Du an KCR West Rail-Hony kony). 


6.5. Cac thi nghiem hien 
triremg kiem chung phurang phap 
Osterberg 

(a) Thi nghiem a ccing Orange, 
Florida 

Chuong trinh thi nghiem dupe 
Cue Ducrng bp Lien bang My tai 
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tro' nham giai quyet van c!6 danh gia do chinh xac cua ket qua thu diro'c tu thi’r tai thco 
phiro'ng phap Osterberg, de thuc hien viec nay ngiro'i ta da tien hanh thf nghicm cho mot 
coc khoan nhoi be tong dirong kmh lm. Tren than coc gan cac dau do tuyen ttnh loai 
day rung de do cac gia tri tai trong doc theo than coc trong qua trinh thf nghiem 
Osterberg. Ket qua cua cac gia tri do diro'c bang cac dau do doc thco than coc va bang 
hop Osterberg cho trong hinh ve du'di day. 



Hinh 6.17: Bien do phdn ho tai irony, doc thco than coc thu dtfp'c tit car dau do 
day runy vd hop Osterhcry tai cany Oranye, Florida 

Trong bi6u do tren cac dau cong the hien lire tong cong tai cao trinh dat cac dau do 
(being each nhan ring suat doc du'pc voi mo dun dan hoi va dien tich tiet dien ngang ctia 
coc). M6i mot duang ve qua cac dicim nay the hien sir giam dan lire trong than coc khi 
di len tmh tir cac hop Osterberg cho tirng gia so tai trong cho den mire tai 170 T.Hai day 
ky hien o a day irng voi moi cap tai the hien tai trong tren dinh va mui coc do duoc theo 
ap lire da dat. Dibu nay, cho thay hai phep do khac nhau da cho ket qua gioiig nhatt. No 
cung cho biet lire dmh bam cua dat va vira voi hop tai trong la nho va co the’ bo qua. 
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(bfThi nghiem a Osaka Nhat Ban 

Da lien hanh thf nghiem tren nhieu coc giong nhau Iren ciing mot hien trufrng a 
Osaka. Cac coc c6 cung chi£u dai va ti£t dien.Coc tron dirong kfnh 120cm, dai 38 m. 
Khoang 3 m phfa tren la cac lap cat, bun, cuoi soi hay set,con lai la chon trong cat rat 
chat. Da lien hanh thir tmh truyen thong bang he kfch dat tren dau coc, gia tai bang he 
cac coc neo. Coc nay dirge gan cac dau do tren toan bo chieu dai coc. De mo phong 
dicu kien lam viec cua tang ham da dung mot ong vach rong han a doan 18 m phia tren 
cua coc de loai bo ma sat thanh ben cua coc nay, Mot coc khac(Thf nghiem don gian A) 
co hop tai trong b day va cung bi loai ma sat den do sau 18 m. Coc thir ba (Thf nghiem 
don gian B) cung co hop tai trong a day nhung khong loai ma sat a phan 18 m phfa tren. 



Hinh 6.18 trinh bay duang cong tai trong - chuyen vj a day cho ca ba trirbmg hap thf 
nghiem.Cac tai trong dirdi dang tai trong tren mot dan vj dien tfch va chuyen vi dubi 
dang do lun /diremg kfnh tmh theo phan tram.Tai trong dat den 880T (US) va chuyen vi 
xubng dubi khoang 10 cm.Theo cac hinh nay cho thay dirbng cong sire chong mui coc- 
chuyen vi nhan dugc tir thf nghiem truy6n thong bang each lay tai trong tong cong dat 
tren dinh coc trir di phan ma sat ben tren nhan dugc tCr cac dau do ung suat rat trung vbi 
duang cong sue chong mui cpc-chuyen vi nhan true tiep ter hop tai trong trong thf 
nghiem A.Thf nghiem B cung kha trung cho biet anh huang cua phan ma sat ben tren 
18 m la khong dang ke.Sau do da tien hanh cac thf nghiem kha, vdi 3 m tren tu do cung 
cho thay cac ket qua tuang tu.No cung chung to trong truang hgp nay ma sat va sure 
chbng mui tuang tu nhau khi epe bi nang 16n tir day hoac bi an xuong tir dau cgc. 
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Chuong 7 

MOT SO PHlTONG PHAP KIEM TRA KHAC 


1. CAC PHUONG PHAP KIEM TRA HINH HOC L6 COC SAU KHI DAO 


Khi thi cong coc khoan nh6i trong triro'ng hop khong dung cac dng vach thi thanh 
vach ho dao co the bi sat 16 nen viec kiem tra kfch thiroc hinh hoc 16 coc triroc khi do be 
tong la viec lam rat quan trong. Noi dung kiem tra nay nh&m biet dupe : duong kfnh 16 
coc tren suot d6 sau h6 dao, do nghieng cua 16 coc so vo'i phuo’ng lining dung, hoac so 
v6i phirong thiet ke trong truong hop coc nghieng. Ngoai ra, no con can thiet khi coc co 
mo rong day (bau) va dong tho'i kiem tra do ldng can 6 day ho dao khi sir dung vua ben 
to nit de on dinh thanh vach. 


Nhthn cac muc tieu tren, nguoi ta da che tao ra nhieu loai thiet bj d6 kiem tra kfch 
thude hinh hoc 16 coc sau khi dao, du6i day se trinh bay mot so plurong phap va thiet bi 
tuong doi pho bien trong thuc te thi cong coc khoan nhoi. 


1.1. Thiet bi do true tiep du6ng kinh 

Tliiet bi do true tiep duong kfnh 16 coc gom 3 bo phan chfnh : dan do, bo phan phong 
dai va bo phan ghi (xem hinh 7.1). Thiet bi nay co the do dupe dirong kfnh 16 coc den 
1,2 m. Nguyen tdc hoat dong cua thiet bi la do co cau co dan dan h6i ciia 4 “ang ten” 6 
dau do ma lam thay doi dien tro, do do lam thay doi dien ap. Kct cjua su thay doi do 
dupe hien thi bang so va may ghi luu tru. Gia tri dien ap hien thi va duong kfnh coc co 
moi quan he nhu sau : 

6 - ~ (7-1) 


Trong do : (j) - Du6ng kfnh 16 coc do dupe, m; 

(j) 0 Duong kfnh 16 coc luc dau, m; 
AV - Bien doi dien ap, Von s 
k - He s 6 m/Q; 

I - Cuong do dong dien, Ampe. 


1.2. Thiet bi danh gia toan dien hinh hoe 16 coc 

De danh gia toan dien kfch thuoc hinh hoc, tinh trang thanh vach va d6 nghieng 16 
coc ngubi ta su dung phuong phap sieu am de kiem tra 16 coc sau khi dao. 
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a) Dau do 

1. Day dien 

2. Ong kin 

3. Que do ki«Su “ang ten” 

4. Bo phAn giuchftn que 

b) Bo trf thiet bi do 

1. Dau do 

2. Gia ba chan 

3. DAy cap 

4. Day dien 

5. Bo phong dai 

6. May ghi 

Hin 

Tren hinh 7.2 la thiet bi dirge che tao theo nguyen tdc do cua Nhat Ban. Loai thiet bi 
DM-682 (DM-684) co the do sau den 100 m va dircmg kfnh 16 coc 4 m. Bang 7.1 the 
hien tinh nang ky thuat cua hai thiet bi noi tren. 


Bang 7.1. Dac tinh ky thuat cua cat* thiet bj DM-682 va DM-684 
(Hdng Koden - Tokyo -Nhan Ban) 



DM-682 

DM-684 

lie thong ghi 

Ghi don 

Ghi dong thofi 

Phuong phap ghi 

Ghi tuyen tinh bang dai ghi 

He thong do 

He thong dau do bang si6u am 

Gia'y ghi 

Loai gia'y ghi cam trng dien 250 mm x 20 m 

Dai do 

Dai 

Di chuye’n 0% 

Di chuy^n 
50% 

Di chuy^n 
100% 


0,5 m 

0- 

0,5 m 

0,25 - 0,75m 

o 

On 

•!• 

3 


1 m 

0- 

1 m 

0,5 4- 1,5 m 

1 -r 2 m 


2 m 

0- 

-2m 

1 4- 3m 

2-r4m 


4 m 

0- 

-4m 

2 -t- 6 m 

4v8m 

Toe do gia'y 

Hang so 

7,5 mm/min, 15 mm/min, 30 mm/min va 50 mm/min 

D6ng bo 

Vj trf 

Toe do giay 

Do sau 

1/40 

25 mm 

1 m 

1/50 

20 mm 

1 m 

1/100 


1 m 

1/200 

5 mm 

1 m 

Danh dau do situ 


Toe do n^ng ha d^u do 

Thay d6i tir 0 4- 20 m/ phut 

Do s^u do dirge Ion nhat 

' 108 m 

Nguon dien 

220 V AC, 50/60 Hz. Khoang 500 VA vdi 220 V AC 

Nhidt do m6i trirong lam vi6c 

- 10°C 4- +50°C 




7.1: Thief hi do dtfdng kin/i Id coc 
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Diroi day la vf du ve ket qua do thu diroc tir 2 loai may DM-682 va DM-684. 


DM-682 


TSy 0 ° ng Tay Dong Nam Bk 



Hinh 7.2: Cue ket qua tint chare n't thiet hi DM-682 va DM-684 

O cong trinh cau My Thuan thiet bi tren da dirqc sir dung dc kiem tra 16 coc khoan 
nhoi dubng kmh 2,5 m va sau 96 m. Hinh 7.3 the hien trinh tir thao tac cua thiet bi va 
hinh 7.4 the hien mot ket qua thu diroc tai cau My Thuan. 


1. Dciu do; 

2. Bo phan ngan niroc; 

V Day cap bang thep; 

4. Bo phan khdng che len xuong; 

5. Ong cuon day dien; 

6. Bo phan khong che luc xuong; 
7,9. Ong cuon day cap; 

8. Dong co dien; 

10. Day dien. 



Hinh 7.3: Thiet hi do tlu'nili each, id coc DM-68611 
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Hinh 7.5 

Tai cong trinh cau My Tliuan ngudi ta da xac dinh duoc do nghieng thuc te cua mot 
trong ninrng 16 dao la 0,6/94 m = 0,63%. 

1.3. Cac phuang phap do be day lop can lang 

Do lop can Dng anh hirong xau den su*c chiu tai cua coc va do lun cua cong trinh nen 
trong thuc te thi cong nguo'i ta rat quan tarn den viec xac dinh b6 day cua lcfp can lang 6 
day 16 coc. Hien co nhi6u phuang phap da xac dinh, tuy nhien viec xac dinh true tiep 
van cho ket qua tin cay lion cac phuong phap gian tiep. Duoi day se trinh bay cac 
phu'ong phap true tiep va gian tiep. 
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(a) Phuong phap truy ro'i 

Dung truy hinh con bang kim loai nang khoang 1 den 2 kg va co can tao nhir mot 
qua roi co day buoc ben tren. Tha qua truy vao trong 16 khoan, theo cam giac tay phan 
doan be day cua lcrp can lang. Phuong phap nay thu cong, phu thuoc nhieu vao ngirofi do 
va chi thich hop v6i cac do sau nho. 

(b) Phuong phap dien tro 

Dua vao tinh dan dien khac nhau cua moi truing khong dong chat : nude, dung dich 
giua thanh va cac hat can lang ma phan doan chieu day lop can l^ng nay bang su thay 
doi cua di6n tro. 

A 

Theo dinh luat Om : 

V = v (7-2) 

R x + R 


Trong do : V, - Dien ap on dinh cua dong xoay chieu (V) 
V 2 - Dien ap do duqc (V) 

R - Dien tro di6u chinh (Q.) 

R x - Tri di6n tro cua dat 6 day 16 (Q) 


R x phu thuoc vao moi trudng, no co cac gia tri khac nhau ling vdi tri dien ap V 2 khac 
nhau, V 2 doc duqc 6 may phong dai. Cach do nhu sau : tha cham dau do vao 16 khoan, 
theo doi su thay doi V 2 , khi kim chi V 2 bien doi dot ngot, ghi lai do sau h,, tiep tuc tha 
d£u do, kim chi V 2 , ghi lai do sau h 2 ..., cho den khi dau do khong chim duqc nOa, ghi lai 
do sau h 3 . Do sau cua coc khoan da biet la H nen co the tinh chieu day Idp can lang la : 

(H - h,) hoac (H - H 2 ) hoac (H - h 3 )... 


Tren hinh 7.6a trinh bay nguyen ly xac djnh chi6u day lop can lang bang phtrong 
phap dien tro. 




Hinh 7.6 : Sa do nguyen ly do can long 
a) Phuong phap dien tro: I- Ddu do; 2-Bo khuyech dai; 3-Bo chi thi. 
h) Phuong phap dien dung ; I. Ddu do; 2. Day dien; 3. Nguon dien khdi dong; 4. Bo chi thi; 5. Can lang. 
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(c) Phi fang phap dien dung 

Dira vao nguyen ly khoang each giua hai circ ban kirn Ioai va kich thude gitra chung 
kh6ng thay d6i thi dien dung va suat dien giai cua moi truemg ty le thuan v6i nhau; suat 
dien giai ciia moi truong nuo'c + dung dich giu' thanh + can lang... co su khac biet, do do 
tir sir thay doi cua suat dien giai ta suy dugc chieu day lop can lang. Tren hinh 7.6b 
trinh bay so do bo do can lang bang phuong phap dien dung. Vf du mot 16 khoan duoc 
giu bang dung dich set, sau 13m, khi dau do trong dung dich cho tri so dien dung 19 
pF, khi dau do di vao lop can lang dien dung giam xuong 5pF, cho mo to khai dong tao 
ra dao dong ngang dc dau do ticp tuc chim xuong, liic nay dien dung doc dirge 4-6 pF, 
vay lop can lang la hieu so do sau 16 vira khoan xong va do sau Ung vo'i do sau co dien 
dung dot ngot giam. 

(d) Phi fang phap sicu dm 

Dim vao nguyen ly phan xa cua song am khi gap cac mat phan each tren dudng 
tiuycui song. Dau do lam hai chuc ndng phat va thu. Khi song gap mat lop can lang 
pluin xa lai, ghi dirge th6i gian nay la t,, khi gap day lop can (dat da nguyen dang) phan 
xa lai, ghi dirge t 2 , chieu day lop can Ihng se la : 

h = ' ; ’-C (7-3) 

Trong do : h - Do day lop can lang, m; 

t, va t_, - Thai gian phat va thu khi song gap mat va day 16p can lhng, giay; 

C - Toe do song am trong can lang, m/giay. 

That ra can lang hinh thanh trong suot thoi gian tao 16 cho den truefe liic do be tong, 
trang thai ciia lap nay tu tren xuong a the long —> dac —> hat. Do vay, the nao la can 
lang cung khong co djnh nghTa ro rang va cung khong co mot b6 mat phan each can 
lang cu the nen cac phuong phap xac dinh gian tiep cung khong the chinh xac dugc. 

2. PHUONG PHAP DAO D0NG - TRO KHANG CO HOC 

So do nguyen tac cua phuong phap nay dugc the hien trong hinh ve duoi day : 

Bo thict bi MIMP 15 do Trung tarn nghien cibu thuc nghiem xay dung va cac cong 
trinh cong cong cua Phap che tao. Bo thiet bj nay bao gom cac bo phan chinh nhu sau : 

- Cac dau do gia toe ke 

- Bo mo to dien gay dao dong 

- Bo phat dien va chgn t^n so 

- Man hien thi va bo luiigiu ,xir ly so lieu 

Khi thu tren ege bo dao dong gay cho ege mot dao dong cuang burc trong dai tan so 
tir 0 -r 1000 Hz hoac khi can co the tir 0 - 5000 Hz. Dau do gia toe ke ghi lai dao dong 
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dau coc khi chiu dao dong cuong hire. Ket qua thu dupe la moi quan he giua trd khang 
co hoc cua coc va tan so dao dong. Dira theo moi quan he nay nguo’i ta co the xac dinh 
dirqc vi trf va mire do cua khuyet tat trong than coc. Cung theo bieu do quan he niiy 
ngudi ta con tfnh du’o'c gia tri do cung dong cua coc va tir do xac dinh duoc kha nang 
chiu tai cua coc, trong hinh 7.8 the hien mot ket qua thu nhan duoc tir bo thiet bj MIMP 
15. O day F la luc tac dong len coc khi thu, V la toe do chuyen dong cua dau coc; F/V 
duoc goi la trd khang co hoc va gia tri nghich dao V/F duoc goi la kha nang chap nhan 
duoc v6 mat co hoc cua coc. 




Hinh 7.8: Do thi quan he tan so nghich dao gid tri trd khang co hoc 
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Trong mot so trircmg hop can thiet ngudi ta muon do true tiep cac gia tri bien dang 
va chuyen vi cua be tong va cot thep trong than coc doc theo chi6u dai coc. Nhd vay se 
co dupe cac so lieu lien tuc vi sir lam viec cua coc trong qua trinh thir tai, nham muc 
dich ay khi thi cong coc khoan nhoi ngudi ta g&n trudc vao long cot thep cac dau do 
chuyen vi va bien dang cua be tong hoac cot chu. Khi chat tai len coc thu, irng vdi tirng 
cap tai trong ngirbi ta ghi nhan duqc cac gia tri bien dang va chuyen vi cua be tong va 
cot thep doc theo than coc, trong hinh 7.9 the hien so do bo tri cac thiet bi cho mot coc 
thir tTnh truy^n thong. Cac dau do 6 day sir dung bo thiet bi cua Hang Geokon. 


Nhu vay ngoai bieu do quan he giua tai trong va chuyen vi dau coc thu nhan dupe tir 
mot thir tai tTnh truydn thong, ta con xac dinh gia tri luc than coc tai tirng vi tri gSn cac 
dau do,do do di dang xac dinh duoc sir phan bo ma sat thanh ben coc theo nguyen t^c 
can bang lirc(tai mot vi tri tren than coc gia tri lire than coc phai bang lire dat tren dau 
coc trir di t6ng lire ma sat thanh ben doan tir dau coc cho den vi tri xem xet).Tuong tir 
cung xac dinh duqc luc chong a mui coc.Cac gia tri nay la do true tiep vi vay tin cay va 
chinh xac.No khac vdri cac phuong phap dong cac gia tri nay duqc xac dinh gian tiep 
thdng qua cac phan tfch theo ly thuyet truy6n song va mot so gia thiet khac. 


Tai Viet Nam, cac thi nghiem thu tai tTnh coc co gdn thiet bi da duqc thir a Ha Nqi, 
thanh pho Ho Chi Minh, Ha Tien..., tuy chua nhi6u va deu do cac tu van nude ngoai lam. 

Phuong phap thir nay con duqc diing phoi hop vbi cac phuong phap khac de kiem 
chtTng nhu ngudi ta da tid’n hanh thir dong bien dang lbn,thir Statnamic hay thir 
Osterberg tren cac coc co gSn thiet bi va dong thdi phan tich ket qua doc lap theo tirng 
phuong phap. 


Trong c6ng trinh cau My Thuan dong thdi vdi thu tai bang cac hdp Osterberg. 
doc theo than coc, ngudi ta cung da gan cac thiet bi do bien dang cua be tong va thep 
doc theo than coc de ddi chung. Dudi day la ket qua thir tai coc P2/12 d tru thap Bac, 
trdn do thi cho thay gia trj cua cac luc trong than coc do duqc tai cac vi tri bd tri dau do 
bien dang cung nhu gia tri do duqc tai hop Osterberg d mui coc. Cac ket qua cho thay 
su phii hop cua cac gia tri luc than coc do duqc doc theo than coc. 
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Phu luc 1 

CAC '-iANG CHUYEN DOI DON VI DO 


Chieu dai 

km 

m 

mm 

dam 

yard 


ft 

in 

10 3 in 

1 

1000 

10 3 

0,6214 

1094 


3281 

3,937x10" 

3,937 xlO' 

10 3 

1 

1000 

6,214 x 10" 

1,0936 


3,281 

39,370 

3,937 xlO" 

10® 

10 3 

1 

6,214x10 7 

1,094x10 3 

3.281 xl 0 3 

3,937x10 2 

39,37 

1,6094 

1609,4 

1,609: ■ J 6 

1 

1760 


5280 

63360 

6.336x10' 

9,144x10" 

0,9144 

914,4 

5.682x10" 

1 


3 

36 

3600 

3,048x10" 

0,3048 

304, r 

1,894x10" 

0,3333 


1 

12 

12000 

2,54x10'® 

0,0254 

25,4 

1,578x10 s 

2,778x10' 2 

8,333x10 2 

1 

1000 

2,54x10® 

2,54x10 s 

0,0254 

1,578x10® 

2,778x10 s 

8,333x10 s 

10 3 

1 










Dien tich 









km 2 

m 2 cm 

2 mm 2 dam vuong 

acre 

yd 2 

ft 2 

in^ 

1 

10® 10’° 10 1? 0,38612 

247.11 

1,196x10 

6 1,076x10' 

1,550x10* 

10® 

1 10" 

106 3,86x10 7 

2,471x10" 1,1960 

10,764 

1550 

10’° 

10" 1 

100 3,86x10 ” 

2,471x10'® 1,196x10 

" 1,076x10 3 

0,1550 

10 12 

10® io- 

2 1 

3,86x10 ’ 3 

2,47x10’° 1 , 196x 1C 

i® 1.076x10 s 

1,550x10 3 

2,590 

2,59x10® 2,59x 0 10 2,59x10 12 1 


639.96 3.097x10 

i® 2,788x10 7 

4,01x10® 

4,047x10 3 

4047 4,047 vIO ' 4,047x10° 1,563x10 3 

1 

4840 

43560 

6,273x10® 

8,36x1 O' 7 

0,8361 9361 8,36x10 s 3.228x10 7 

2.066x10" 1 

9 

1296 

9,29x10® 

9,29x10 2 929 92900 3,587x10'® 

2,296x10® 0,1111 

1 

144 

6,45x10-’° 

6, 5x10" 6,45 645.16 2,491x10'° 

1,594x10 7 7,716x10 

1" 6,944x10 3 

1 


The tich 

m 3 

cm 3 (litre) 

< ,i 3 (ml) 

yd 3 

ft 3 


in 3 

UK gallon 

US gallon 

i 

,0' 3 

'J 6 

1,3079 

35,311 


6102 

219,97 

264,17 

10 3 


' j 3 

1,308x10' 3 

3,531x10' 2 

61,02 

0,2200 

0,2642 

10-® 

"* 0 3 


1,308x10® 

3,531x10® 

6.102x1 O’ 2 

2,199x10" 

2,642x10" 

0,7646 

' 764,6 

'646x1 O' 2 

1 

27 


46650 

168,19 

201,99 

2,832x10 2 

23,32 

. 832x1 O’ 2 

3,704x10" 2 

1 


1728 

6,229 

7,481 

1,639x1 O' 5 

1,639x10' 2 

'5,387 

2,144x10 s 

5,787x10" 

1 

3,605x1 O’ 3 

4.329x10" 3 

4,546x1 O' 3 

4 546 

7.54 ,10 3 

5,946x10' 3 

0,1605 


277,42 


1,2008 

3,785x10 3 

3,785 

3,785x10 3 

4,951x10 3 

0,1337 


231 

0,8327 

1 


acre : man Ant’ f(),4<'6ha) 
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CAC BANG CHUYEN DOI DON VI DO (hep theo) 


Khoi Itfong 


Tonne(Mg) 

kg 

g 

UK ton 

US ton 

cwt 

!b 

02 

1 

1000 

10 s 

0,9842 

1,1011 

19,66 

2,205x10 3 

3,527x10 4 

10 3 

1 

1000 

9,842x10 4 

1,101x10 3 

1,966x10' 2 

2,2046 

35.274 

10 6 

10 3 

1 

9,842x10 7 

1,101x10® 

1,966x10® 

2,204x10 3 

3,527x10 2 

1 016 

1016 

1,016x10 6 

1 

1,12 

20 

2240 

3840 

0,9081 

908,1 

9,081x10 s 

0,8928 

1 

17,856 

2000 

32000 

5.085x10 2 

50,85 

5,085x10 4 

0,05 

0,056 

1 

112 

1792 

4,536x10 4 

0,4536 

453,6 

4,46x1Q' 4 

5x1 O' 4 

8,92x1 O' 3 

1 

16 

2.83£vl0’ 6 

2,835x10® 

28,349 

2,79x10 5 

3,125x10-® 

5,580x10"’ 

6,25x1 O' 2 

1 



Thirty chtfcai Hy Lap 

Chu’ in 

ChCnhifong 

Ten 

A 

a 

alpha 

B 

p 

beta 

1 

y 

gamma 

A 


delta 

E 

£ 

epsilon 

Z 

S 

zeta 

H 

4 

eta 

<-) 

0 

theta 

1 t iota 

K 

K 

kappa 

A 

A 

lambda 

M 

9 

mu 

N 

V 

nu 

s 

4 

xi 

0 

0 

omicron 

11 

71 

pi 

P 


rho 

V 

CT 

sigma 

T 

I 

Tau 

Y 

U 

upsilon 

(!) 

4> 

phi 

X 

7. 

chi 

' 1 ' 

> 1 ' 

psi 

Q 

0) 

omega 


Dung .png 


Tonne/m 3 

Mg/m 3 

g/'-m 3 

kg/m 3 

lb/in 3 

UK ton/yd 3 

US ton/yd 3 

lb/ft 3 

1 

1000 

0,03613 

0,75247 

0,8428 

62,43 

1v 

1 

3,613x10® 

7,525x10 4 

8,428x1 O' 4 

6,243x10 2 

27,680 

27680 

1 

20,828 

23.328 

1,728x10® 

1 3289 

1,328x10 3 

4,801x10 2 

1 

1,12 

82,955 

, 1865 

1,186x10 3 

4,287x10 2 

0,8929 

1 

74,074 

1,602x10 2 

16.019 

5.787x10"* 

1,205x10 2 

1,35x10 2 

1 


Lt/c va trong Idc 

MN 

kN 

N 

kgf 

tonf 

Ibf 

1 

1000 

10 6 

1,0196x10 s 

100,4 

2,248x10 5 

10 3 

1 

10 3 

101,96 

0,1004 

224,82 

10 6 

10 3 

1 

0,10196 

1,004x10 4 

0,2248 

9,807x10® 

0,807x1 O’ 3 

9,807 

1 

9,842x10"" 

2,2048 

9,964x10 3 

9,964 

9964 

1016 

1 

2240 

4,448x10® 

4,448x10® 

4,448 

0,45455 

4,464x10"* 

1 
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CAC BANG CHUYfeN d6i DON VI DO (tiep theo) 


Ap suat, img suat va modun dan hoi 


MN/m 2 

kN/m 2 

kp 









MPa 

kPa 

kgf/cm 2 

bar 

atm 

mH 2 0 

ftHjO 

mm Hg 

Ton/ft 2 

Ibf/in" 

Ibf/ft 2 

1 

1000 

10.197 

10 

9,869 

102,2 

355,2 

7500,6 

9,320 

145,04 

20886 

0,001 

1 

1,019x1 O' 2 

0,0100 

9,87x10 s 

0,1022 

0,3352 

7,5006 

0,0093 

0,14504 

20,886 

9,807x1 O' 2 

98,07 

1 

0,9807 

0,9678 

10,017 

32,866 

735,56 

0,9139 

14,223 

2048.1 

0,100 

100 

1,0197 

1 

0,9869 

10,215 

33,515 

750,06 

0,9320 

14,504 

2088.6 

0,1013 

101,33 

1,0332 

1,0132 

1 

10,351 

33,959 

760,02 

0,9444 

14,969 

2116.2 

9,788x10 3 

9,7885 

9,983x10 2 

9,789x10 2 

9,661x10 2 

1 

3,2808 

73,424 

9,124x10 2 

1,4198 

204,45 

2,983x10 3 

2,9835 

3.043X10 2 

2.984x10 2 

2,945x10 2 

0,3048 

1 

22,377 

2,781x10 2 

0.43275 

62.316 

1.333X10 4 

0,1333 

1,3596x10 3 

1,333x10 3 

1.315x10 3 

1,362x10 2 

1 4,469x10' 

' 1 

1,243x10 3 

1.934x10' 2 

2,7616 

0,1073 

107,3 

1,0942 

1,0730 

1,0589 

10,960 

35,960 

804,78 

1 

15,562 

2240 

6,895x10 3 

6,895 

7,031x1O 2 

6,895x10 2 

6,805x1 O' 2 

0,7043 

2,3108 

51,714 

6,426x10 2 

1 

144 

4,788x10 5 

4,788x10 : 

2 4,883x10 s 

4,788x10 s 

4,725x10 J 

4,891x10 3 1,605x10' 

’ 0,3591 

4,464x10' 1 

6,944x10' 

1 


06 tham 

Cac kf hieu tien to 

m/s 

cm/s 

m/ndm 

Darcy 

ft/ndm 

ft/ngay 

Tien to 

Ten 

He so char 

1 

100 

3,156x10' 

1,04x10 s 

1,035x10 8 

2,835x10 s 

G 

T9 a 

1000 000 COO = 10° 

0,01 

1 

3,156x10 s 

1,04x10 3 

1,035x10 6 

2,834x10 3 

M 

meqa 

"000 000 - 10 6 

3,169x10 s 

3,169x10 s 

1 

3,28x10 3 

3,281 

8,982x10 3 

k 

kilo 

1 000 = 10 

9,66x10 s 

9.66x10 s 

304 

1 

1000 

2,74 

h 

hecto* 

100 = 10 2 

9,658x10 9 

9,659x10 7 

0,3048 

10' 3 

1 

2,783x10 3 

da 

deca* 

10 







d 

deca* 

10 1 = 0 1 

3,527x10 s 

3,527x10 s 

111,33 

0,365 

365,25 

1 


centi' 

- — . -— - 







c 

10 ‘ = 0.01 

11 trong (zirui g/crrr 
















10 3 - O OO' 

Node nguyen chat 0,99820 Dau hoa (gan dung) 


0,80 

u 

micro 

10 6 = 0.001 001 

Nude bien 

1,04 

Paraffin wax (m.p 52-52°C) 

0,912 

n 

nano 

10 9 = 0.00) 000 01 

Thuy ngan 

13.546 Microcrystalline wax (m.p.60-63°C) 

0,915 

* Khong dung trong he do quee te 
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Phu luc 2 

CATALOG VE CAC DANG TRUYEN SONG CHO 
NHONG COC CO KHUYET TAT 

De giiip cho viec nhan dang cite k Ini yet tat trong coc be tong khoan nhoi khi sir dung phircmg 
phap thir dong bien dang nho PIT, Frank Rausche va Garland Likins (My) da xay dung catalog de 
nhan dang. Hai ong da sir dung gia thict coc la vat lieu dan hoi tuyen tinh, sir dung phircmg trinh 
truyen song mot chieu de tinh loan toe do dau coc tir phtrong trlnh truyen song voi cac gia thiet 
nilirng ioai khuyet tat khac nhan. 

Hinh 1 trlnh bay do thj quail he chicu diii coc - thoi gian, no thubng dircrc dung de the hien anh 
hub'llg dpi ciia phan xa song ling suat. Khi mot song nen di xuong gap mot vi tri tiet dien bi giam 
yen \ a mot song nen di leu dirge hinh tlianh thi cluing co the quan sat dirge tai dinh ege a thoi diem 
bang hai lan khoang each tmh den d’inh ege va cilia cho toe do song c. 

Hinh 2 la so lieu toe do dau coc do dirge tir mot tin nghiem bien dang nho. So lieu nay cho thay 
ege khong co sir thay dbi tiet dien ngang va co tin hieu inui tuong doi ro rang tai thoi diem 2L/c 
(L - chicu dai tong cong cua coc). Do khong co sir mat mat naiig lirgng vi ma sat, sire chong mui 
ho.ic sue can dong noi cua coc. tin hieu mui sc bang 2 lan bien do cua tin hieu va chain (dicu ay dua 
thco nguyen ly St. Vcnant va cung dung cho ca thi nghiem bien dang Ion cua cpc). 

Cac ngliicn ciru vc truyen song cho thay phan xa dirge hinh tlianh do sir thay d6i tro khang ege. 
Trb khang c«.ic / la tich so cua dien tfell tiet dien ngang A va mo dun dan hoi E chia cho toe do song 
e. Vice giam A lioac E co the gay nen mot phan xa keo trong khi viec tang A hoac E se gAy nen mbt 
phan xa nen. dieu ay rat quan trong trong thuc te vi no co the' xuat hien sir thay d6i tiet dien ngang 
lioac do sir thay doi vc chat lirgng be tong. 

Sir truyen song ling suat doe thco coc voi mot toe do khong d6i khi ege co cac dac tnrng dbng 
nhat. Cilia coc tlianh mol loat cac phan tir lien tuc, ling suat, bien dang, chuyen vi va toe do ciia coc 
tai eric mat cat khac nhan co the tinh dirge bang each dam bao sir lien tuc ciia diroug truybn song tir 
phan tir nay den pliiin tir kia. Nliung phan tich nhu vay co the’ dirge tlurc hien theo CAPWAP va 
dirge dim” de tinh toe do cua clan ege khi chin mot xung ngfm. Sire khang dat va trb khang coc duge 
vc trim do thi theo cac toe do dau coc khac nhan. Trong catalog dirbi day tong cong co 378 trudng 
hop da dirge kliao sat voi 126 so lieu trb killing ege theo 3 each phan bo sire khang khac nhau. Tren 
mbi trang trinh bay 9 trirbng hop thay dbi ca hai thanh phan sire khang dat va mire do thay dbi trb 
khimg coc. Mot trang vi du cho trong hinh 3 can liru y rang, viec tang sire khang tir day den dinh va 
sir thay dbi trb khang (hoac dien tich tiet dien ngang) tang tir trai sang phai. Sir phan bo sire khang 
gia thict va tinh trang trb killing coc dirge ve tren dinh cho mbi trubng hgp rieng ciia toe do 
dnill coc. 

Trb killing dinh coc dirge chon nghu nhien la 6000 kN/m/s (40 Kips/pt/s) no tirong irng voi ege 
co dien tich tiet dien ngang dinh coc 62500 mnr (100 in 2 ), mo dun dim hoi 36000 MPa (5000 ksi) 
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va toe do song 3800 m/s (12500 ft/s). Toan bo mo hinh la tuyen tfnh vd trd khang nen viec lira chon 
trd khang thirc te la khong bi han che. 

Toe do dupe tfnh vdi mot xu.ig lire d dinh coc gia thiet co dang hinh chuong do dai 0,6 ms. 
Trong thirc te be rong cua xung co the; thay doi giffa 1/10 va 1 ms tirong ung vdi cac khoiing truydn 
song 0,2 den 2 m. De dd sir dung, thdi gian hoac chidu dai anh hirong ba't ky nao cCng co the dua 
vao bd rong xung nay. Vi du, chidu dai coc se diroc chon sao cho song va cham phan xa tir mui coc 
se quay trd vd dau coc sau khoang 6 lan be rong xung. Chidu dai phan tu" phan tich cua coc va gia so 
thoi gian phan tich se tirong ung vdi 1/8 cua bd rong xung. 

Sue khang da't chu yeu bao gom cac thanh phdn phu thuoc toe do (sue can dong) co bien do 0,4; 
1,2 va 3,6 Kin trd khang coc. Cac he so can dong nhu vay gay nen cac tin hieu phan xa mui, ngay ca 
khi ldn hon mot nua, cung chi la mot vai phan tram cua song va cham. Thanh phdn sue khang phu 
thuoc chuyen vi gay nen cac phan lire chi la mot phan cua thanh phan dong. Luu y rfuig, cac anh 
hudng cua sue khang phu thuoc vao bien do toe do, do gd gh6, chu vi va chidu dai cua epe va cac 
yeu to khac. Doi vdi trudng hop nghien cuu d day chi can xem xet cac thay doi cua sue can dong se 
gay len cac phan xa mui coc nho, trung binh va ldn la du. Trir mot vai trudng hop khi khao sat vi su 
thay doi phan bo sdc khang da sir dung phan bo sue khang hinh lhang. 

Cac trtf&ng hop khao sat 

Vdi mdi mot loai profile coc (d day profile dupe hie’u la sir thay ddi cua quan he trd khang coc 
va dp sau coc) da chon mot day cudng dp sue khang khac nhau va sir thay ddi trd khang coc khac 
nhau. Nhom dau tien cua ba phdn tich sue khang su thay ddi trd khang coc la hoac 70% (giam) 
hoac 120% (tang). Cac thay doi nay sau do dupe binh phuong cho nhom thir hai va i inh phuong Kin 
nua cho nhom thir ba va la cuoi ciing. Theo each do cac bien doi trd khang luon i on la 70, 49 va 
24% khi giam va 120, 144 va 207%^ khi tang. 

De xay dung mot catalog chura dupe phan ldn cac trudng hop thirc te quan troi j nha't, da khao 
sat cac loai hinh coc nhu sau : 

1. Giam dpt ngot tiet dien ngang (khuyet) gdn gifra chidu dai coc. Chidu dai cur doan bi giam la 
1/6, 1/3, 2/3, 4/3, 8/3 va ldn han ba lan be rong xung. 

2. Giam dpt ngpt tiet dien ng (khuyet) gan d4u coc vdi chidu dai cua doan bi giam nhu d 
diem 1. Su giam yeu tiet dien bdt dau trong vong phan ba xung va cham. 

3. Dpt ngpt giam va sau do tang tiet dien ngang tai vi trf nhu ddiem 2 vdi cac chidu dai 1/6, 1/3, 
2/3, 4/3, va 8/3 be rong xung. 

4. Tang dot ngpt tiet dien ngang gan giua chidu dai coc vdi chidu dai doan tang nhu trong diem 1. 

5. Tang dpt ngpt tiet dien ngang gdn ddu coc, vi trf nhu d diem 2. 

6. Tang dpt ngpt sau do giam gdn dau coc nhu didm 3. 

7. Thay doi tiet dien ngang dan ddn 

. Giam bat ddu tir giun chidu dai coc 

. Giam bat dau tii dau coc va tang ngdn ben tren mui coc 
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. Tang bat ddu tu giffa chidu dai coc 

. Tang den gitfa chidu dai coc va sau do giam den tiet dien tidu chuein ngay bdn tren mui coc. 

. Tang tren phdn Ion chidu dai coc va bat d£u giam ngay ben tren mui coc. 

8. Thay d5i tiet dien ngang mui coc 

. Tang ngay ben tren va giam ngay tai mui coc 
. Giam dot ngot mot be rong xung ben tren mui coc 
. Giam tu tu bat dau khoang mot be r6ng xung ben tren mui coc 
. Tang dot ngot mot bb rong xung ben tren mui coc 
. Tang tir tu mot be rong xung ben tren mui coc 

9. Khe ho co be rong sao cho song nen va cham co the’ truydn duoc. 

10. Tiet dien khong d6i va sue khang dong nha't tru mot lap 3/2 bd r6ng xung co sue khang bang 
khong bat dau khoang 3/2 be rong xung ben duoi dinh coc. 

11. Phan bo sue khang tarn giac voi tiet dien ngang tang tren nira phia tren cua coc va d6ng then 
su'c khang d6ng nha't co cubng do thap. 


217 




Hinh 1: Xnng va chain va pluin xa do 

Giiim tiet dien ngang, CR, (h) Sih killing dot, RE (ty le voi toe do) va (c) Mui cot 

1 " 1 53.6 Ft 


Toe dotrung binh 



Hinh 2: So lien toe do dan cot do dn'o'c nut mot cot tot 




Low, Aroa • Low 


Low. Area 9 Hid 


n - Low Ar»« 


Hinh 3 : Toe do chin coc ciia roe co chieu dai gii7a coc lift chieu ddi xung 
Ti( difffi ten tren : sire khd’iy king; 

Tit (red sang pluii : tony chieu sdu vet mil 


n - Low. Area 


Hinh 4: Toe do dan coc ddi vai coc co khuyet tat rpng 1/3 chieu dai xung 
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